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GERMAN PSYCHOLOGY OF TO-DAY. 




TRAKSLA.TOR'S NOTE. 



The truulodoD of M. lUbot'a P$j/iAolagie oBemandt 
cotilanporaine was iindertaken with the feeling that no 
greater service of the kiod oould he rendered to the " new 
psjrdiology." The seoood editioo has been scnipulously 
reproduced, sinoe, as the author writes io a note sooctioning 
the transktioa, " it alone is abraat of contemporary work," 
There ore no additions excqtt some EIngliiih tHbliogiaphical 
notes. 

The translator wishes to expreoa his thanks to ProC 
Alexander T. Ormond and ProC H. a O. Hiiaa for help, 
ful BUggestiona, and to bia friend Mr. W. B. Huston for 
aaustance with the proof-«heetB. 

J. M. & 

TBunxros, JprO, 1886. 
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PREFACE TO THE AMERICAN EDITION. 



AuERiCAK and English students will be grateful to hatv 
M. Ribot's valuable work in thar own tongue hy a com- 
petent tnuielator. It contaius the combined result of care- 
ful obeer\'atioaB, experinieuts, and calculations wliich god 
not be obtained othcrwiae, except by reading inaumcmble 
books and moaognipbs most difficult to collect. His ialer- 
prctatioDS and criticisms also are original and profuuod. 

If we would properly estimate tlie exact nature ood 
functions of what is called Physiological Psychology, we 
must adhere rcscdutely to two positions, which to some may 
seem oppoecd^but ore really oonfirmatory of each other. 

I. 

It is by Btdf-oonsaousncBs that in the fiist iostaooe, and 
in the lost instance, and throughout, we know the actings 
of the mind. We assume, what every one admits, that 
there ara a special set of phenomena, that is, observed fiicts, 
which we denomionte mental or psychical : such are sensa- 
tions, peroeptions, judgments, hopes and fcara. Thcae ar« 
not perceived by the senses. No man ever saw a reoolleo- 
tion or touched an emotioo. We have an inward as well 
OB an outward sense, and we ore oonsdons of them. W« 
an more, we ore conscious of them as acts of seIC They 
ore not memories or feelings indefinite, or of lour n«ghbon^ 
but of ourselves. We thus know self always in particular 
modea and activities. More specifically we know self (1% 
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H the wuat (hiiif;, m having bciDg. 

(Z), ■« faaring Iwing iiKlcj>cncleut of our obacr- 

It doci Dol exiit becaiue we notice it, but we 

maae it exJHU. It U (3), IcDown as havii^ 

>in^ mud haag acted uo. 

r po^KMca those Utributes may be regarded as 
(from ■itfcw'Ww) ; not iiM«niag thereby tbst it lias 
L, vlitcli is the ereuion of mc4apliy- 
beenuse it has cxistciioe, 
t of the observinj; mind, an<l is known 
Mind is alwt > suh^tonoc, 
e thm properties, all of whidt ere 
1^ While mtnil and Rullcr may both be oilleil 
^ tkay are difivrent kinds of exiittenceB. We 
K by diflenat oipms ; the one by self-<y)n!idous- 
llfaar hy tW aai«iL A^n we know ibeiu aa 
: alta^Mbv (fiflerent propcrtiea ; ibe one as per- 
■■aaiac fiding, willing; the other as extended 
Ub^ ■iiijP The properties of the one can not 
gtmA of the other. Thinkin;; an<] feeling have no 
kak aUwc ; Dor ha^-e soflocss, hurdovas or gravity 
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) the actiD^iB of the kimmi self and gi4 
il &ctL Wr oin sytitpnitilicully oWrve (hem and 
hi^ to a pTtmm of abntnution ami fcrnernlintion, 
m ^tei imliMtion, aiwl llins mnnrnict a science 
^kd Pii^iolof^. Arialolle isllie fixinderof litis 
■Md bnia;(bi out and eiposcd In view Mjch qualities 
aoo, anociation, pliantwy, memory, remioisceDce, 
■• atfivfl aad paa n vc, bemUs orertive or motive 
Sbm the days of the SlaKyrile, the inductive psy- 
I fnoMnieted mainly on tlte eviilenoe supplied by 
■■■ k*ve bfra innumerable, and have all con- 
M« AT laas troth, which has hmded ua, as all truths 
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Besides the knowlodge which oonseiousocss gives a 
\ directly it enables us indirectly to know wliat posses in the 

minds of others by means of their deeds,. specdios ami 
writings, which we can understand, because we are couscioui 
of like states in ourselves. We can understand the <1oQdi 
of Achilles, or the devils of Milton, because we have Um 
' K same elements within ourselves. A skillful analyst oouU 

construct a psychology out of Shakespeare, or out of th 
Hebrew and Greek Scriptures. 
^ i^^ In Psychology as the science of the soul, and not of the 

mere brain and nerves (which belong to physiology), yn 
start with conscious acts, we obsei*ve them as wc proceed; 
and our final appeal is to them. The universally rooog 
\, uized distinctions between sensation and perception, betwcei 

the memory and tlie. imagination, between simple appr& 
hension and judgment, between the understanding and tb( 
\ reason, between the judgment and the feelings, between th 

reason and the will, between desire and volition (more im* 
portant than any discovery yet made by the observation of 
the brain) were all perceived and defined by inward in- 
spection. 

There can therafore l>e a psychology constructed out of 
the data supplied by self-consciousness. There gui ncit be 
a science of tlie mind without such data. Any professed 
psychical science whicli does not include the actings of the 
conscious self, its perceptions, its memories, its reasoning^ 
its determinations is a physiology and not a jisydiology ; il 
may exhibit the laws of the brain and nerves, but not of 
the judging and feeling soul. A science of the mind con 
no more be constructed by the senses than a science of mat- 
ter by the inner consciousness. '■ Dr. Tyndall says, ^ Lei 
the consciousness of love be associated with a right-ougled 
spiral motion of the molecules of the brain, and the coii- 
sciou-Huess of hate with a left-handed spiral motion, w« 
should then know when we love that the mQtion is in one 
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dimdioo, and irbca w* btte tliat the motiou tx in the otiicr, 
bat tbr vAj wonid Mill remain unaiMwcrcd ;" not only m, 
kot wilbtMit tdf-^onpeiou.itHSft trc cotild acvvr kuow llint 
tWrv ma lore, or that (Ixre wa» hate, nr that they had av.y 
CguiMctMn with tiie oiotwwi of the bniiu. 



IL 

Bat while all tlita is tnic, on the oiic liiinil, anil iis 
{Mfurtant H it b tm^ tt u not to I>c rof];olton on liic other, 
tl«l Mind and body, u th« moft delerniiiieil fi|iintiiuliK(8 
■dnil, an ria<cly cuniMCtal, arc, iit fact, multiully ilepciiJ- 
mat, Uany of our [Mydiical DtatCT, jurlJcuUrly oiir mcimo- 
tfnaaaiid wtnm p«roq)(ion.4, arc iiroducoJ by bodily odion, 
CKfcbml anl ocrvout. ^^Ilhout tlte bodily scums we roiitd 
fcave ao fcnuwiedge of anytliing external to the mind, and 
•o lar B> we tan ace even our menta] expcriennH would be 
very limitol. A^in, our intdloctiial itiid cmolioiial etiitca 
Wn all ao efioct len or more marked oa the body through 
the bnin and ncrvei. Every thoaghtond every emotion 
baa ao inAuciHc on tlie cells uf tlie gray matter at tlie pe- 
riphery of the brain, and this may be diiTuaed through tlie 
whole frame to prontotc or injure (he health. Not only fo, 
but as siibntaiicrH arc kixiwii liy tlipir acts', we may know 
imtTv of niiml tlian wc tan do by mere M.'If-insj»cflioii, by 
iu wiHHi oil ibc wnhro-i'iiinal niasn, 

Tlie peculiar exeellencv of this new branch of inrjuin- i.-t 
that it naea the same means as iIiohc by which phybii-ul 
arience has reached such certainty, parlicidarly exiterimcnls 
conducted by instninients devised for (he pnr]>ose, and inn 
te4 the rcralts iroclicd by moLsurcmeiitit cajable of l>cing 
exprowd numcri<nlly. TIkwc liave tlica-loreadefinilcnon 
whtrfa con iK)t be scaiml by ihc mora imninliate but looAor 
ofaservaliona of ronnciotuncM. I claim, iixlcetl, (hat we 
have so &r a compctiNtiioa fur thii, iu that wc liavc a mors 
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direct and a mudi fuller knowledge of mind by tlie ioDtr 
Bensft ; but thU cou not be put in so itcieiitific r fonu. Tha 
result we rcocli is that we are to attain a kuowlcdge of miod 
by the judidoiis oombinntion of the two proocaacs, tlw cue 
aiding the other. But the iniprcwnon slwuid out be left 
that we can gun a true knowledge of mind, of its loHy 
ideas, say of order and design, of pcrfcetion and iofinily, or 
of its sentiments of reverence, bcuevoleiioe, hope and lovo 
by mere experimentiug on its uateriul adjuncts wbldi act 
niid ore acted upon by it 

I do not regard this pliytuologiod ppydiotogy as connti- 
luiing a new psychology, oa is claimed by M. Uibut It is 
a new nud promising bmuch of the old science. It lias not 
nltt^thcr been ovcrluoUal iu ogcs ixist. The fouuiler of 
Psycliology, Aristotle, treated of tlio senses, and soui^it to 
determine the functions of eiicli. Deocartca made observa- 
tions on the bmin, and Dcrkotcy showed tliat we can not 
discern diatauce diraclly by the eye. The Scottish adiocJ 
has given ottcotioD to the same iulets; and its priucipal 
masters, Reid, Brown, and Hamilton were acquainted with 
the most ad\'aneed jihysiology of their day. But it is 
admitted on all lianda tliot science now requires and lunt 
vigorously commenced a more searching examination llian 
our older inquirers could institute as to the mutual rchttioiw 
of mind ond bmin. Young inquirers are nisliing into IIks 
field OS adventurers do to a newly dlsooverod mine. 

There are certain departments in whidi physiological- 
ps}-chology has made valuoblo diBoo%*cria and will make 
more, and these of inovasii^ value. In porticuhtr: 

1. By it and by it nione we oun in\xB(Igale the bodily 
seuses, including the aenae of teiupcmturc^ in all of wbidi 
there are still mysteries whose sdution will throw light oo 
the mode of the mind's octitMi. It will, I bdievev at no 
distant date be seltloit whether eadi of the •easa^ as is 
probable, has a spcdal seat in the brain. 
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he relation of language, as a mental exercise and 
Illation, to the brain, specially to the third oouvolu- 
the left side of the brain as discovered by M. Broca, 
aocnnitely determined. < 

here are laws of the association of ideas which are 
mental, and these have been approximately ascer- 

Aristotle made them Contiguity, Re^emblanoc, and 
t; perliaps they may be more fully classified as 
lity and G>rrelation, including Resemblance, Con- 
d others. But in explaining our experience we meet 
[Abides : for example, we find that the (low of 
; is stayed at one time, as when we are wearied at 
Hit is resumed at another time, as when we are fresh 
morning, and this no doubt is to be explained by 

laws not yet discovered. 

b of importance for many scientific purposes to 
ne the rapidity of thought and feeling in ordinary 
Rionlinary cirmimstauoes, and also to find out how 
)idity may be hastened or slackened. We already 
ipproxiraatcly what time is occupied by a sensor 
1 the transmission of an excitation to the brain, and t 

e occupied by the motor nerve in the voluntary 
I ; and there have been attempts at the measurement 
I thought and feelings of choice and discernment 
t), and of memory (Ebbinghauh). 
n interesting field is opened in discovering at what 
tain acts begin to be jierformed and certain ideas 
> rise, as, for instance, at what age infants fix their 
objects or think of space and time, right and wrong, 
nning has been made in these investigations by 
I, Spencer, Stanley Hall, and they will be followed 
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roost sj'^stematic and valuable researches on the gen- 
ject liave been made by German investigators. Much 
dige was imparted and much impetus to inquiry by I 
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the great work of John MQller on Vhyaoiogy. . SpecMJ 
works began with Herliart of Lcipsk^ who Bought to a|fl| 
mathematics to psj^dika] pheDomeuo. little ixisitiT* ttid 
wna thereby diwovercd, as mothcnuilics, wltidi desk «^ 
with quantity anil position, can throw little li^^ on Al 
opcmtioos of the mind ; but inquirers were taught to mi 
scientific definitenew of results. Weber made earioi 
diacovcriea as to the scnntivencM- of diflcrcnt ptrli il 
the body such as the tongue and bock, Fechner, is U 
Psychophj'sik, has nude some important ohBcrvatiooa aa t 
the relation between the external excitation and the pqrtUd 
jtcrccptions, and tliew liave been tabulated. It has bei 
diilicult to reach a law applicable to all the scnso. It m^ 
lie remarked tliat this sul>JGCt will not be cleared up Am 
oughly till tlic inquirers take the view of cansitfioD p<m 
by John S. Mill, tliat a cause always consists of two i 
more agents. The external excitant dues not ooostitilto A 
entire cause of the perception, but tlie two acting and a 
acting constitute the cause of the efToct that followi, 

JUitzc wa^ a man of genius, and has had great infliw 
both iu Germany and in this cmmtiy. He has oUled ] 
Local Signs to account for sense jtcrocptions in vpoec^ 
believe tliot there is truth in his theory, allliougli be kl 
mixed it up with metaphysics ; but tlio prociso natan 4 
tlieae Local Signs, which appear to me to be pliysiolcgU 
and not paycliical, will require to be definitely dctenuiiN| 

Tiie ol»cn'atioDS and speculations of Fechocr and I 
have raised a great many discussions, and camcat inqoi 
have reached difiereat results. Hering of Prague 1 
attacked the psyohophysics of Fechner at neariy evtry p 
denying that he has been able to establish any of hii I 
On the other hand the hitter has been defended in a 
his positions by J)elbaeuf, who seeks, by i 
establish eutain.lawt of his own disoovery. 

Helmliolt^ the great physicist, has thrown himanlf U 
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tliM (ltorQn4on ami hiu iiKjuinxI jnniculaHy ialo llic origin 
•r«ar UoB of i^ara^ Ho diviiltst ilic iIicuHom iiita tl)U:« uf 
Civiil uhI cmpiriaKl, lie IiinuKrlf liolding llic laUvr. 
' Uadcr IIm lonner be induilvii tlic a priori lltoiry uf ICuiil, 
I mppiMct ttat l)te luiud uJiIa to ttic kiiowlulj^o 
J tbnw^ (tie ecufoi; a view wliicli cau imt be QiKcr* 
I by lliov of ud »bu o|>|xk« the dix:trinc (but the 
■d inputfst luniH un tbio);^ Ou the olbcr baud I caa 
t «K tint tlie idea of ejKioe oui bo obtained from a 
I fMbeml iwluctiua or from ■ scries of ex|>enciiwH no ono 
I mi whiA cunlaJiv the idea. AVe may inaintaiii tbat Iba 
Miad br iu Rotivv |i0wcr diarovon ot ODCO olijei't» iii ^ivxiv 
lad areD|ij^in[; •pace; and hy an bu>' inwres of aWroo- 
ioo «c •qonla lb« Apace fnuii lite objects it (<Dnlaiiu. 
Wuadt w lb« mast eminctil li%nog R|imciitative uf tlie 
•cbiMl of [Jivitiolitnial jH^cliolf^-. Wlini be brinpi in 
■M lijilij III 1. however, exocption niay bo taken to lome of 
Ub eondiiMona. Thiu be will find few to follow bini wbca 
W B^ tbat oar fcanc pcneixiona arc ibc coitcliuions of a 
pmetMof n«>oning iit^tcwl of bi-ing inimcdbte, as if wc 
ranU I7 any Iq^linialc procow of rauonin;; get the percqv 
lioa of an cilcndcd tbing from tliat ubieb luis no extension. 
I am jiIctimiI in fiixl lluit be u alnndunifig (bis ibeon' (sec 
pL. 220of tbia InniM') in fuvor of a tbeory of n|ipererj>tion, 
• won] UMi) by Ijcibnitz, dimI jwiiiliiig to a tnilb. Hut in 
IRaling uf bif own mdtji'et, (lie Mulion of tbcccivbro-i'[>inul 
warn Iu niiiMl, t>c \ku rIiowu iniieb ability, diMrriniiiuilion, 
and wi«ioai; as Itcluw also done iu measuring tlie time oocu- 
pinl by oervouR aetiou and rradion. 

We bave now a clmr and t>jni|>tvbcnsive accotiut of (lie 
Gtfrnan ubHrrvalioiw, cxjiorintouU, ami (liM-uwioiut in tbis 
work of M. Ribot, witb wbit-h every student of jit^yebobigy 
■bould be on^iuiuted. I am not sure iluit be bas SL-t a 
•uflkicolly high value on llie olMenaiioiis of (.\>iM;ionsnaiH ; 
bat jni< here onotlter of bia pxoL-Ilcncic» is seeu ; lie lias 
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carefully sqnnttcd jwycliology, vhidt is « Bcieoap of < 
vation, external and internal, througboot fram all : 
I)hj'8ical epcculotion. 

TIio work luu bocn well tmnslotod hy one wfat 
distiuguiabod student and Fellow in Mental Bam 
Princeton College and who hu ainoe studied ail 
great masters in Gemuuiy. 

JTau 
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PREFACE 

TO THE SECOND EDITION. 



Works published ia Germanjr daring the laat nx 
jreors have made it necessary to revise this volume. 
To simplify it, quite a little has been suppressed. 
The principal additions have reference to recent 
monographs on psychology, new discussions of the 
law of Weber, and work done in the peycbo-physical 
laboratory of Wundt. The chapter devoted to 
Wundt has also been worked over in view of the 
second edition of bis Phytiologioal Ptychology, of 
which a French translation is being prepared. It 
has seemed better, therefore, not to ^ve a detailed 
analysis of the book, but to devote more space to 
works which have not been translated, and probably 
will not be. 

Fthniary, 188& 
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GERMAN PSYCHOLOGY OF TO-DAY. 



INTRODUCTION. 

Thirty years ago, at nicMt, if any one liad darod maio- 
tiiin, in lliis country, tltnt i>sycliol»gy vaa still tii a stoto of 
cliiltlliood, and had liltlc jirospcct of gro\rtl), bo would 
luivc been ncctucd of pnmdox. One would liavo advisod 
the critic to read again tlic works that I>ave been devoted, 
sinoG Locke, to the (lifferent nianifcstatioiu of tlio hnmao 
spirit, aud the reply would liavc becu judged sufficient. 

To^lay it would Ix: no lunger suQicient for any odc Tht 
point of view Iiaa chnngcil, and many are disposed to think 
dilTerently. In recognizing — aa is just — tliat tho old psy- 
chology 1)03 rciHlcrcd sci-\-i(.'c, lias established some points 
dulinitcly, sliowu in analysis a pcuctration and delicacy 
diflicult to siirpa'js, one refuses to sec in all tills more thaKf 
attoinpls. The spirit of the natural sincnoes has invaded 
psychology and mode it more difficult. One asks whether 
a collcctiou of ingenious remarks, of fine analyses, of 
observations clothed in terms of elegant expoution, of 
nictapbj-sical hypotheses set with precious tniths, that must, 
by right, be forcible, constitute a body of doctrine a true 
science * — whether it is not time to resort to a method mora 
' rigorous. Thus bos arisen the scpamtioD, every day mora 
apparent, between the old and the new psychology. 

Although it has cut a good figure enough, the old psychol- 
ogy is downed. In the new surroundings that bavs reosotly 



Q GKSLiixx m'cuouMir of TO-DAr. 

■p tke CDoditiuns of it« cxieJcixK bave di&ipiicamj. 
ikodi do out Mifiioe fvr lite incrauing tliilUnillics uf 
k, for tlkc gmwiti}; exi^jviu-ics of (lie flrictilific it[uriL 
■^|ii llrH lo livi apoa iu poxL In viuu il» wimmI 
iBii 1 1 ■ atlmipt ft ajmpraniL<v, anil rc|>cat in a louil 
Aat It M ncDDM(U7 to Mudy factn, to accord a lar^ 
\m «s|wricncE.* Tlieir uoacottious luiiouut to uotliiiig. 
Mr maaen tUar totciilions; to litc-t, they do not 
IB thesK. A* KMO «9 ibey put hand to the work the 
§gt purv »|wcaUlu» prina upon (hem. B<»id«<, uo 
■Js poanblc uf lliat whidi is nidirally TuIm.', and tlis 
Wf^taicgf rods upon iid ilU^itinuitc cunccplioti, nnd 
liA poiA with the cuDtradictiuns tlmt on; in it. Tho 

■ ■!■>■« taailetoaoDoinniuiblc it to (l)cexi;;cncics of 
■■Ibb ipnt, (o work a cliimgo in iIa iinl niilure, 
I ^t^ iduMJoa. Its cnmtiol elinnirtcnMics remain 
!• iW aflw; un« can »liow it in few \T(>n.U. In the 

pfanv it ** ponoacd of tbe metaphysical spirit ; it is 
'■a^wa of llie aoul;" iotemal obscrration, analog, 

■^Monii^ are itH fiivuritc prooesMs of luvcsligatiou : it 
<■«■ faiulojical acicDOC, aMociatcs with it only in rcluct- 

^vl by McoMiy, ami i« ashamed to acknowlcilge its 
Feeble and old, it makca no pmgratM, ami axka only 
t let alooe, tlioi it may rpcnd its age in pence 
ttk a ojDoqition Lt uo longer vital, ItH mclaph}t(iflil 
tmeim exclude lite ponilive xpirit, forbid the employ of 
KBCific metho<), deprive pr\'cholo^ of the fniita of free 
■ck. It don iMjt dare to aaxcrt itself as a study of 
hoK fikeiumtMt aloDG, distinct oimI iodepcndcnL Yet 

thnB miwn ddmninrd In Grnnanf, vrnM few IlrfrrliiM, and «ith 

■ fa rt p lj al ih* tfliool ihat lakn the iuud« "*pirilkul realum," 
fm I h I'p ■ branch of ntMjphnioi and drapiic lulural |iarclioI- 
k V* kat* to inlralido et owilialinf ihcn* DiJVira; no liunu- 

• >Tik ihcm, Ijo-wim ili«r« w BMbii^ VMtmoir, otlilicr 
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this is a real nocessity. In proportion ab the old haUts of 
niiu<l are cffiiccd, will wc sec, more and more dearly, that 
psycliology aud mctapliyncs, formerly confounded nnder 
the eanie title, presuppose intellectual aptitudes that ara 
opposite and exclusive. AV« will perceive tliat talent in 
metapltysics bears an iui-crae ratio to talent in peychologj ; 
that hcnceCurth, apart from some rare gcntuaes who oom- 
hinc the two perliapo, the peycliologist should renotutca 
iiivtnphysics and the metaphysidan psycliology. 
' For the old scliool, since taste for internal obscrvttioD 
aud subtilty of spirit were exclusive signs of a call to pay 
chol<^, the pn^nuunio summed itself up in two wonl^— 
oU9er\'olion aiul reasoning. Internal observation is, witb- 
out doubt, tlio first 8lq> ; there is alirnys a ncocssaiy pn>^ 
cess of verification and interpretation ; but it can not be a 
method. To maintain this is to foi^ct or to disown entirely 
the coudilions of a scientific mclhod. If iisydtology can 
be constructed in tliis way, good eyes and fixed attention 
will suffice for the construction of physiology. 

Subtilly of spirit is also too frngilc an instrument to peoe- 
tmtc the compact and scrmtcd line of llic facts of consdous- 
ncss. For the hist two Imndrod yean it has been testing. 
We owe to it good <lc8criptioii8, excellent analyses; but its 
work is done. Ibi province now is simply details, shades 
of meaning, refinements, subtillics. And as fiir as it dare 
touch upon the profound, it mil be only to heap up more 
delicate and hidden distinctions. It docs not reach tin 
general — can naer explain it Under these eoaditiona tho 
pisycliologiitt bcoomes a romancer, a poet of an eepcdal kind ; 
he seeks the abstract rather tlian tlie concrete ; he dissects 
instead of produdng, and psydiology becomes a kind of 
literary criticism, very penetrating and acute, but nothing 
more. The study of psydiio phenomena in thdr totally 
from the lowest form in animals to the highest in man k 
forbiddea him. Sudi a p^chokigy it inoapi^ of rdarriug 



mrciKMixiv or to-hav. 
iifiB<«liiiwi Iq ike bwa of lire ; it Itaa Qcitltcr AiIU | 



t ainlHS «ifte, hi fart, id ll>e oU\ {"yvhoUigy, U it* 
t ■uni>linty ; it w mri|>1c lit lU oljixi, Mui|t]v in 

It pc^awtM a durarliT lltal L-i iianvw, atul, to j 
ift is m wvnl. ritililislt. It hfka atr amt liorinm. ' 

mm af« pcv(M>wJ in a iJialtuvr unJ iiisiiflim'tit funn, 
I by • vc«ini mdlHxl wLil-^i ap|truai-lK« tlic ai-liDlaf(ti<w 
■■ins U-ovlf iiKo tlnlurtiMw, nt);iini«iu, ottjvctioiui 
■Bfiok 1" tkis rvfini-niicnt uf milrflcticf, nlwnjra iii- 
^ '«« i>-»rii at ]a>* M-uilmU mily: dII n-nliljr luw 
■^0vtL Irt lUc •ulitan' r]iirit lltat rnrkflniitl ti>miciit« 
toUfaw c-v-rrriltii^ fnitu wilLiu, (hat iiicililAtis witli 
I ijm, taking fnun villMut oiiljr nliat a umsKaty t«> 
itatf Own ilmh Ijv iiiaiiiliuii, n nii\.-fiiil ufR)oi>[>liera 
lAamlf (lot aelluag livinj; can larval Itc. TItChoul it I 
•nd with wCU TWMu. 

K Hiy ooe who talin up tlinw (jncriions in their soty 
■n, k M ai^ to ■how llial t1ii« nietapIivNcnl prcuceti- 
BB. tkcs ktMbc of tltc Milijallvc nictliwl awl tlic ntutun- 
V foimlyac the Uiit tiiiiMU. Tlic state of tvn- 
» inoUlol from tint wliit-li pnvctlcx, nn»iii[Kinics 
folium it, Le., it» annl<Hiiiml> plimold^ricnl, rimI ullicr 
■iiif"^iF. ■> DcilliitiK RtuTC llinii nil nI»>tRU-liiiti ; un>l nlicti 
knrv July (-lar^ilicil it, n'tV-rrul it to a li\[ii>llKli<Til tiio 
r «kirii H iiivlf atlriUiltil lu a livjHitlu-tiiTil Milvtuiioe, 
It bare ve iliwuvcml, wlutt Iwtve w IciinH^l? If, uii 
uiiacr hawl, the utate of c\MM-ioiL«iiCHH be Mmlittl at [Kirt 
t ■atonl |;n>tip wIumc rloinentii niiiiiLillv Kiip|M>v one 
(hrr, &atl w to Lc MiHlitil ciu'h npirt ninl iii ilo ivliitiuii 
W ofbcn, vc reA in nnlilv, W'l- nrc iH>t Kili-lHil widi 
{ormuLk K> ilmr tu tW olil |Myi-lH>lii-^Lt|.'4: " Ttiii* in fruni 
wmuUtgr." Ilfit we take oiir uwn wlicrvvcr we fim! it ; 
rvu«Y LiMnMltua fruiu all t^'uiv*, and <lu not mistake fur 
■eaee tW fwniciflalnre uf ptautmua uf our own oiakiiij;. 
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Too miielt nsLsonliig : tliu ia the imprcauoo tbat tbo old 
pct}'i-liulo<^' makes ii|Ktn tlio (ludjilui of llic new. 'Baaoo'ff 
iiig — iliut is wutUloiicG uf tlio spirit lu itself and fiiilh itf 
tlic simplicity of tlunga. TIic new psydiolt^ aubuit* 
tliat tlie s]iirit otight to distrust itself, aud bclicx'e Ja the 
complexity uf things. Kvcu in the loss complex order of 
biological science, otir iiMliiclioiM ond deductions arc bnfficd 
at each stcjk Wliat ouffht tol>c,iB not ; wliot is inferred it 
not vcriliuil ; where logic says yes, experience my* no. 

Do the representatives of the old psydiology — and tbqr 
arc still many, though diOcring in sliodcs of oiiinioD— 
iiiidcniitaiHl the irasilion they liavc taken with reference 
to contcmporaiy science? The physicist and the (Jicm- 
ist tnt*t themselves only in tlieir bboratorics: tlw l»olo- 
gict (Uiily otlunis his workiihtip with iicvr mochiucs, smu 
himself with ull his wcfl]>oiiit, multiplies his instnuDcoti 
aiul means of exjtcriniciit, strives to sulwtituto the posHve 
and meclutnit.'al registry of plienonicua for their sub- 
jci'tivc estimation, since the laltor is alwa^i ^*anllating 
niid niiivrtain. The pxychologist, on the coi)trar>', dealing 
with faiiK uf (he extreniost complexity, is unahlu to begin 
aguin the work of his )>rGdecG»ison, or reconsider vlut 
is alivndy well eslahliflK'd, is com|)clIcd " to intemgata 
liiiiiiielf," without information, cxi>cricnoe, apparatus^ or 
means uf pruccduTC If his work is a science, it must ba 
ounfvsscd tliot it resembles ovthing clso that bean tltot 
name. _ 



The new psychology diflcra from the old in its qurit; it 
is not metaphysical; in its end: it studios only plieoomaia; 
in its procedure: it borrows as much as possiblo fimn tba 
bioli>gical sciences. 

We have tried cLuewherc to show the •d^'antagci of ft 
psydiology without metaphysics, or, as bos been i^ «oo^ 



i of the £m1s of couflciouiuiGW^ so vaguC| 8o fleeting, so 
h to fix. While olgcotive plictioiuetia are dii$tin- 
A tnm one anollicr bjr their specific qualities, their 
■i is timc^ and cqmialljr their form, fi^rc, and all 
ive ddemiioatioDS in sjxicc ; psychical states, 
rsoogniicd in consciousiiess alone, liavo 
■eei onljr of qoalitr and rcbtion in tinic. Thus it 
wm thm task of the new psjrchology from the fint to 
t to HMifoae their detemiinatcncsv, or, wliat amounts 
tlun^ the sum of tlieir relations. It is hero 
of physiologjr Iiave been a great licl]). 
I flnyiihnl that pqrchical movements are connected, 
■sbI wsjr, with the cert4Nt>-«}Hnal system, physiology 
Mvs mum rooentljr, that every iwychical state is 
Mj MWMJatid with a nervous state, of which reflex 
ii iko Mosl simple type. This principle is uncon- 
tklm tait the majority of cases, in the highest degree 
ilo tat the remainder. 

ii iai^iMUe fiir us to sixyw Iiero fn detail that eveiy 
[f ooaactonsocas is acoompanicd by a correlative well- 
physical state. 8ome general indications of it 
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organism, mo^'cmcnt^ cries, gestures, sccretiotu, vnsmlar 
motlifiuitioiis. Yet, iti tlie totality of the jMychio life, tlicra 
. arc certain states of u>iuciutuiiv« of wliicli this gcucrol 
.position may be doubtcJ. Do iiot reflection, ubstrMt 
reasoning, exulted feeling, seem, as the old psydiology 
ninintains, to be niauifestnliona of jnirc mind 7 Tliis propo- 
sition can not bo maintaiacd. Tlic pHyehio life '' )rf | 
continuit y beginning with scuratioa oiid ending witm • 
uovcnicnt. At one extreme we find sensation and imago* 
connected with physical states; at tlicotlicr extreme^ dosir^ 
feeling, and volition, alio oonnncted with physical states; 
can we eupposc in (lie centre (he existence of a terra inecff- 
nila under oilier conditioits and ruled by otlter laws? " It 
would contRulict all we know of ccrebml action to suppose 
tliat tlie physical chain leads abmiitly to a pliysical dutsm 
occnpic<l by an immaterial subetanoo whicli communicate* 
tlie results of its work to the other end of the phyiucal 
chain. , , In fiict, there is no iutcrmj)tion in nervous ooo- 
tinnity " (Itiiin). But plausible as this couclusioa seems, 
p^ycliolo^ can do more tlian reason from an analogy 
founded on the continuity of natural htw. In the first 
place, the most profound and abstract rcflectwn is not po»- 
nblc without symbols tlintsup]mso a pliy^cal dctcnuina- 
tion, feeble though it may be. Again, geucml |)liysioI<^ 
informs us tliat if ramething is produced, something decoys; 
tliat the i>criod of funvtioua] diflcluirge is a jwriod of di»- 
oi^nizution, aiul tliat this biological law is ai^ilicoblo to 
the braiu as to any otiier oigan, to the work of tbo twain 
" as to any other function. / Let us notice, also, the productioo 
of beat which accompanies psydiical activity (SchifT), ouxli- 
ficalioiis in tito excretions produced by intellectual vroric 
(Bya^sun) ; and without accumulating details that would fill 
a volume, u'ccanconclude — thatcs'cry definite psychical state 
is connected with one or more definite physical flv'ents which 
we reoognise well in most coses, little, or not at all, in otbaa./^ 








hm arUtnuy and barren liypoiheBts of two substances 
f mfom mA olber, let ns substitute the study of two 
which have, fi>r each particular case, so con* 
that they con be most exactly designated 
ofadoublefiMK. 
BucdiaiBly, the domain of psydiolqgy is spodiic : it 
far its obfect nervous phenomena accompanied by 
inding in man the type most easy of rooog- 
boond to poraue the investigation through die 
me^ however difficult At the same time,' 
b e t w e en psjrchology and physiology is es- 
KcnroQs process in its simple aspect belongs 
kjnsiolagj; nervoos process in its double aspect 
f^ tD psfcboiqgy. There can be no hesitation in 
■Iwia wmsiimiiimaB meiges little by little into autom- 
I (hobitadeX and in coses where automatism meigcs 
oaasGkwBeHL The soul and its fiicuIUee^ the grcot 
f nad the ssaall cntitieSp disappear, and we have to do 
wkk iolcnal events, which as sensations and mental 
on taaslata physical events, or whidi, as ideas, move- 
nt voBcion and danrs, are translated into physical 
Lib A grcnt result is tints obtainal ; the state of cen- 
to be an abstraction filltnj>^ a vacuum. It 
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phj-siolog^ descend at each iiutant into cbemistiy uod 
fiiyaica to acknowledge its debt to tliem? Would any 
one say on that oooount that it is thus absorbed to tbctr 
profit? Between tlic science of the phenomena of ooo* 
seiousncss and physiology there is the same lebtioii as 
between tlie latter and the physioo-chcmical soeoees. If 
one objects tliat the jNissaj^ from life to i ' 
iuexjilicable, it is only aeceaaary to rcniorlc that the p 
from the inor]ganic tu tlic living is none the loss ao. The 
diHitnilty ia tlien tlie same in the two cases, and it is illo^ 
cal to maintain tlint a mctliod tliot is Iq^itinute in one case 
is illtgitiuule in the other. 

III. 

All iucoulutablo truth, resulting from tlio very nature 
of the old {Kiycliotflfiy, is tliat it must rcuiain a aciciKc of 
pure observ-ation. Tlic new psyoholo^, on the oontrary, 
has recourse, in a measure, to cx|)erimenl. AVlico jMyclio* 
logical problems are put in the form we have indicated 
above ; when the intcniol plicnomcnou, iiutcod of beii^ 
looked upon as a manifestation of an unknown sutintanoc, 
is eon&idcrcd in its natural connection with a physical 
phenomenon, it becomes possible to approocli it by incaua 
of this accompanying physical plienomcnon ; for this 
latter is, in most coms, under tlie hand of the czpcrU 
nicntcr, and he u able to measure its intensity and varia^ 
(ions, to place it in defniitc circunutiiiiccs, to submit it to 
nil the proccmca that conetilutc rigorous investigation. 
Psychology (Iius becomes, in tlie projKr sense of the word, 
experimental. In fact, these processes are peycho-physicB], 
but, the external and the internal being ntrictty oomtHoed, 
the object and final ruults arc pnydiologicnl. Vft will not 
attempt to give these licre. Tlie oliject of this book is to 
set tltem forth at length. Vague and gcnend phrase* ooo- 
vey no information. Suffice it to know that this n 
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did ygjtbfologf emplojed in its prooeas of invcsti- 
mtij tlM method of agreement and the method of 
fltt. Bj thia means it attained its principal object, | i 

daanScation of the <« manifestations of the t ;| 

oader the names of the difl&rent fiiculties. '■ 'i 

psjrebologr also emplojrs these two methods, 
to them a thinl : ihMi i^ comcomUani varkUions. 
not abie^ in studying lieat, to drive it fronwbody ^ . . | 

h back again. It proceeds in an indirect way. 
ity diminishes it, oansos it to %*ai7, and studio 
in their visible and tangible ei&scts. It is 
to snpprem and renstablisli a form of 
1 a e ti s itj r far the purpose of studying its nature and 
ti is poasible to vary it through the medium 

tion. We capture tlie former through ^ "^ 
^Thos we study not the plK^Domenon of con* 
bat its nuiatiooa.^ Or, more exactly, wo stu<ly ' 
indirectly by the aid of physical varia- ^ 
be studied directly. It matters not if the 
m ht <— iplicated, provided it be rigorous. Know- 
fiMts is not ensilv obtained, and it is an 
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even to the greater oumbcr. So &r there hav« onlj bem 
otlcnipts, fragmentary investigatiooa ; but these attempts 
nmrk tlic adx-aiwc of psjrchology apon a new {rfiase, the 
passage of the deaorlptiee period iDto the explieidive. It u 
no longer satisfied ivilh being a natural history ; it <Uin« 
. to be a natvinil sricncc This it is that explains tbe-Cict 
tluit the English and the Gcmuui psychology, dcsptto their 
community of cud, has cadi its distinct clmntcteristics; that 
ouc' ia systematic ; the other tocliuicol ; one rich iu work as 
a whole ; the other rich in work in detail. Tho best way 
to show this diOereace clcariy is to indicate tlie place that 
each ocaipicii in tlie c\'olutiou of psychical study. 

Anterior to all science, the human spirit, as AVundt' has 
remarked, cannot collect the Aicts of experience withoid 
mingling tliciu with its own speculations. Tlie first result 
of this natural reflection is a system of general ideas, whicfa 
arc translated into language AVbcn science begins ibi 
work, it finds these ideas already present. For exnmpl^ io 
tlio domain of external cxixirieuce, heat and light arc eon* 
cepts derived immaliotcly from sensation. Positive physios 
reduces these two ideas to a more general concept : move- 
ment. But it liaa readied this result only by accepting at 
first, and provisionally, tho indications of common bcimg. 
It is tlic same in the domain of internal cxpcnaioo. Soul, 
spirit, reason, intellection, are ideas whidi preceded all 
scientific study and made it possible. Tho mistake of th« 
old psychology has been tliat it accepted these creations of 
the naiund coiisdousncss for dcGitilo truths, Tlw soul, for 
example, instead of being cou«dcrcd simply as a 1o(;ical , 
subject, to which we attribute oil tho Jocts of internal expo- 
rienoo as predicates, Iios beoome a real being, a subslaoo^. 
manifested in " facultjes." 

The study of tlifl lacts ofconsdousness in themsclvn^ in- 

' Onadtage dar n f mhgudttm jy t ri a y i V , p. t. 
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batMA of thci general iilcas that cnainilicr language, 
■Ab Aa firat atiempU at a new |)ktc)i(>Io-^, ant) ilata 
. tiro ecnturiuA. lu iIm miilst of miicli iluiil>t 
vty, L^ocke, oimI iIicmo wtto liave Atllowcd lii* 
, go to an extreme, am\ nject all iciciu almul^r 
ft a* pofiular pnjailins. Ibit lu their poycliologjr waa 
■ jn*! to ineta|)hpMs, no real prograe nits pooublo. 
bahttak livt mue onlv id our iby. - 

Tfll tlw ftnt rcpfeacntativca of llic new jmyrhology gave 
h» 1m|b a iwt tn verlol analyou ami rauontng. Tlicy 
KA aofc anAv •uffiHcntly iato tlic faett (lii-mMU'es. In 
i Mill u the l)o4 cxanijile. Kvcn Shiart 
t &« a logician, ao profoiiiully vcnctl in 
, though reoo^izing the utility of phy< 
I atoAj, (ncKvdM lo it Ion little 
li ia in enatraipofnrie*, wlioan it would !« Mii>criliioiu to . 
■■■1^ that natural pnyrlwlogv attains ninipldc M*]f-con- 
■aiaaa«>- Kmi mav lie rr^nlnl wt tliHr cliit'f repn^u:'!)!- 
tl6w% is that hia meibod, auinjly deaeriplive, froc from all 
hypathwii, evolalioaistie or othenrise, n»t« ia tlie order 
«f pontin (acts and givn no room wliatcver to criticiara. 
Q w Miiun a an put in a natural ooDcietc Ibrm. Tlie internal 
rrrUL m never Kparaled frtMn its romlitionit ami ita pliyiiiail 
eSvCa. Pliyatology tcrvat a.* giiiilc. Tothological intlicn- 
tiaa* are lual to pruftL Kacli gro"|* °^ plicuonicna ia 
■alJnl miantcly and the lairs iiMlu<<c<i — the law of osRocia- 
boo and aeenodarr lawn — ore given as titc expression of 
■Bwi<iirtf and general relntionA. 

S»»eh mn the essential traits of oontcmporory English 
pvvebology.' It is, in the Urgcat and beat acnsc, a dcacrip- 
bvc fcuily. Id Germany, on like eontmry, thow who arc 
workiog to eooatruct an empirical [wyclHiln^ occonl little 

r Uii« liiU kll dncirinM Ihu praKul (ha him 
7 tbaj balriQ;. 
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place to dcscriptioa. To clumcterize tli«ir work we mtut 
employ a terra which bna bocn much nbuaal ia oar day, 
but wliich 18 proper here, that a, phtfMoloffieal ptjfekology. 
Almost all of tli«a are physiologiata, who, with tbdr habits - 
of niinil aud tlio methods peculiar to their Kicaoe, bav« 
touched upon aome pointt of peycholt^. 

AVe have seen above tliat the psychical life oonasti of ■ 
Bcrica of oonsciouB states connected with phyucal states, nod • 
that these bt^n with ucnsatioii and cud with action. We 
liavo also seen tliot in this uDinterruptcd series of peydxH 
physical states those that are situated in the ocntro of the 
chain form a group most difficult of aoocas by means of 
physical investigation. Ordinarily, Gcnnan psydiologisti 
have neglected this Inst group, or have studied it only our^ 
sorily. But iu tlie limited field to wliicli they liavc n>tricted 
themsclvca, they liave given psydiologya ncwimpulse. They 
have practised experiment. They have placed the peychicsl 
phenomenon in definite conditions and studied its variotiona. 

As the whole experimental method reposes definitively 
in the principle of causation, physiological peytdiology has 
two systems of means at its disposal : to dctcnnine eSbcts 
from their causes (for example, sensation from ozdtatioo) ; 
to dctemiiue causes from their efibcts (internal states from 
the actions tluit exhibit them). Tlicro is, moreover, need 
tliat one at least of the two terms of this indissoluble 
ooiiple called tlie causal nexus bo outside of ourselves, out- 
side of eonsciousness ; that there Iw a physical happening as 1 
Budi accessible to experiment. Without this ootKlitiou, the | 
experimental method cannot be employed. In the order 
of tlie phenomena that we call purely internal (the repro- 
duction of ideas, their association, etc), the oouso aod 
effert are iu ourselves. Although we connot doabt that 
the law of causality reigns tliere as elsewhere ; although, 
in some coses, the cause con with oertaiot^ be detenniuod ; 
,yet, as both causes tod efiects sre io us, sod give do ester- 
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pb}-Hcal cooooniitaDta being little known 
ftJl cxpcrinicntol necarcb in wliat ooaccnu 
Ijr I in pens Me. 
■e TTprowDUtivra of the Gorman psychology 
Uial, CTca wticrv experiment fiiils, we arc 
itum bimI tlcBeriptioD ; that wc may yet 
ruHiltM. To rcarlt them, they ha\-« 
to fmlonbtioo. Tlicy h:ive treated aome quoiiiona 
iDcllioJ. i\f*>uming tlte prim'ipio (liat ' 
rvcnl luM ma^iitwle, luiil that it hoH, in 
a mallKruatkol diameter, ihcy have tried to 
il in [kmJmki;^ aa io certain branclioA of niallio- 
piijiiaL They prooeeJ on priiidjtlcH |Mv>LiiIat€«l as 
brpothcm ; tixy doduoc oonflcqacuccn by tlio aid 
ml naaoaiag atm\ calmlBlion, and compare tlie r»ulia with 
A^ g i w in expenGOOG. Fur the sucocm of tliis method 
^1* •■■AiMH ftm nccmary : cliat tlie principal hypotlicaca 
W dM prvloctof itHluetion nod prcMut imli^pulablo si^^ns 
W praU)ilitj ; toU, fullowiag thin, that tlic dodudioQS tliat 
W0W Jfawn fnim them be cunHlanily eompared with ivality 
Md oMtrulM by it. Wo will GimI in the a>ur»o of this 
v«k aoaae ■ttcmpts of tlii« kind. New ami in^^nioua as 
tiry w, tbry (Tftaittly do not cotMitmc the solid part of 

FrtKH wltat preeeilcK w» may lenm (he cMeniial trail* of 
ii« (>mnan pTcliuIo^, and jiid;^ it iu ooiilrnrtt with tlio 
Ea^>»K. It pTMent*. a« a funeral eIiaraetori<io, a j^natar 
«&^t at jmnMon; a» iproal rlinnu4criHtio>, the employ of 
^■rrimrot ; quantitative drlrrniiiiaiiim (vxperimetit mip- 
fmimgi Domlm-aDd mcoMire); a more limited field of study; 
m pfliitruKw fur monu)^j>lia Rtlher titan exlcnded works. 
UaaT uf tlicM) invoiti;:iUiunA, wo nhall sec, (wrtain to very 
gji»ir^^ r]u<>tioQ<, aD>l il in ]HT>lKil)le ihat llio parlions ••( 
*■ oiki ptyeholoKy will find the work too great for rcfluiis 
n aMBlL Bat tlxwe who giv« allegianoe to the methndA 
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of the positive scicDccs will not oomplaio of this. Tbqr 
know how much eflort the smallest quertiona require ; Iww 
tlic solutiou of small qnestiona leads oa to tlio soIutioD of 
great ones, aud how Ixirrcn of results it is to dlsouss gnat 
problems before the small ones have bceo solved. 

IV. 

If we have suooecdcd in sliowing tlic place German ' 
work occupies in tlie genera) evolution of modem piij-chol- 
ogy, it is almost superfluous to odd tliat instead of ex- 
cluding tite results of the purely descriptive method, it 
supposes 'tlicm. Tlie two scliools, descriptive and cxpcri- 
nicntal, liave the same object : the latter marks a growing 
tendency toward exactitude. But it is so fur from b^ng a 
complete piycliulogy, tliat it ofibrs us at prcscut only at- 
tempts. The future alone will be able to fix Its true valu^ 
and to say whetlicr the etnvntifio rigor to which it a8i>iies 
can be nitogetlicr attoioed. Tlianks to the employ <^ ex- 
periment and measuro, it presents an original aspect i it is 
our bu»nc38 to put it in relief. CMcanwhile it would ba 
wrong to exaggerate tlie oppositions and didercnccs in the 
results. It is only a brandi of em|)irieal, natural psy- 
cliology, which, in its true state, demands, in large port, 
descriptive study. 

Its great merit is that it has dctcmiiiied better than 
\*aguo dcfiuitious can wtiat is projierly a phyuulugital 
pHydioIog)'. In oonscqucnoc of a mucunccption that arises 
in many miodu, this term is often understood as applicable 
strictly to the new pdydiology. This is not really true. 
AVhcn peydiolt^, realizing a pn^iress that it does not 
dream of now, succeeds in determining the conditions of 
all mental action, of wliatever sort, as well of pure thoi^ht 
OS of perception and movement, then psychology will be 
eniirtljf physiologtcal,.and it will be well indeed. For tba 
present then is an eotirv group of fads of coi iM io ai i»e» 
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I atmif Anils in tJie Bcict>ces of Itfe ottly an indirect 
~ • anpporL Tlic pruccsva of llic old pnycholo^ 
■tion, Aoaljsis — fioci licre their place; l>ut 
mplo^s llicm onl/ iu support of pbysio- 
ihffmi yjcbology, umI to iuvottignto two things: facU 
I Md tka^ fdiMiotw. 

TW ficU mad pbao of pliyHological pej-cholug}' i« defined 
mk anAcieat dianiosH, aa rullom : 

Im AeU, wbicJi oQglit to cnlaif^ imtcnsibly with pn^ 
p^B ■■ tW pbvMolu^ of iIhs tivn-Mia nj'Btcn), vDibmccs : 
i tlM iurtincts ; (ktaikvl atuily uf wnsntioo 
I niolivt to time and syiaix in llio liniita of 
nt, modn of csprcsaion niid language ; 
■ of (be will aud atlention ; the forma of the 



■ ia at the beginning of pHydiolc^. It atodiea 
I oU aduwt mllud tlie inferior faculties of the 
I inilakme tl>c Mudyof thelii^^licet mmtifcstationa 
» a point of d«^nTlur& It ooi»titul<» the moat eaaily 
mUmc and tlw Hai[>lutt port of mental Hcicuoc 
Tkia ■aaptieitj it, mumivcr, oltcigt-tlior nluttvc. To bo 
d of it ooe Itaa only to read lli'c booltH devotfd to 
e or to aonw |iartii of the plijitiulugical jMydiolof^, ) 
ravncv of thi» coiiMoni |y inaxauiiiig tiinm of oImut- 
apmmcot*, meanures, numerical di:tcniiinatiutm, 
■ Wti latwd apcio the physical sdcnocfl, upon pliyiiiotiigy, 
', cthouUif^y, of hyiiotlta<cA ami diticuiMotis varying 
I end In the vervice of now di:<covoric8, and wliioh 
■ a mrMMly always on the alert un all points, nlwayH 
i Bl {vfTgnUDfi or iX:(;lorting loiiu-tliinK— <inc fimU 
irld, aiul hr in not OfilontiiliciJ timt tlte di»- 
• rf the old M-ltool irfiMc to cminlrnoiicc O jmychoIoRy 
I ihcin an little. Ad^l tltc wwrincM of tn-h- 
i i^aiU, a dry mode of ezpo^ilion, from which all 
i and otvloriod dTeet are exdndod, and 
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one will uiKlerstond how it ia tlutt Bome good i^riU find 
thenuclvc^ luiueuting tlie p8)-cholog7 of tlio post, to siniple^ 
so oonvcuicot, so tractable, and exproaaed in eucb beautiful 
laogux^ 

A.-m1 yet, if it is pennittcd to judge tlie future, this oooi' 
picxity ia simple io coropariaoo with tliot which will appear 
oDc day, when tlie domaiu of purely iutcmal p^cbology 
will be entered upon. Let m auppoao the physiological 
psycliolog}', of whiclt wo liave as yet only tou^ sketohct, 
already complete ; then only will it be poaaible to attonpt 
this new oooquest, and to peoetrate into the internal modb- 
aniani uf spirit by tlie aid of proocmes that to-day we do 
not si^pcct. What will this future adcucc reveal? This 
no one cnn say, not even snmiiae ; but ftum the difficult 
of the work one can measure the enormity of the effort and 
see beforeliand tliat Uiis psycliotogy will reeemblo the okl 
OS little 08 the physics of our day rosemblcs that of Aria- 
totlc. 

To oonfine onrsclves to the present, the grandeur of the 
task is of a nature to coll forth tlie boldest conjecture^ If 
wc cast a glonoo over the scicnoee of life, and consider the 
number of laborers, and the questions at which they ara 
laboring, ami the necessity for the uutiriog proeocution of 
detiuls which alone gives true sdenae, we will conclude 
tliot psychology should bo in the same oondititm. The 
old school, in n^rd to tho small number of fiiols that it 
demanded from the poutive Bracooes, bad set np the axion 
" tliot the knowledge of results was sufficient" It waa a 
rule of cosy opplicotton but of little profit, for these reaults 
and tlie propoMtions that express tliem ara only fbrmulaa 
without value for the man who docs not know the fiuts litjr 
whicli they are supported. 

This pretended axiom rejected, we may eoe the tinM 
approaching when peyobology will demand the entin pcnnr 
of a man, when be will be psydulogist aloat^ •■ ha k 
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iil^ Atltmt, pbjMologwt alone. In fvery science 
■■ri^aa mi i» flDllivalal with eiitliit»ia»m, there is 
i^Hsy tlmMO sf U>or. Eacli inijxtrtaitt qucstioa 
■■ m Add by ivtdt Will nut the profuund etady of 
itiaoa mioiK, far euinple, be suiGcient for (lie most . 

^ttadT Empiricad pttycbology, imital to llie oilier 
il iti"**** by * tio of doHe coooeotioD, widciM iu 

th* flUMtant work of analysis «nUr]gai (he diow of 
k When the lut cuitary haul Iweoty fads to nioster, 
t9m twoty lawa ; and next will oome laws of lav*, that 
ifCBctaluatiuoofinonancl more DUmerDiui facta. The 
IB bcaia hu it< limiLi, ami is by ncccsaily coiupdicd to 
■Cert* ilsdf upMQ a aingte study.' 
1 Atf, iW uunber of tltouc who ore {treparcd for thia 
I b Mqr HulL The nujority of physiologists know 
jy, mod the majority of peyt-holo^irts too 
Wa live io a period of (nuisition, and 
I are suRicirnt tg tiu the girsKxt coanige. 
a ia BO oat iriw baa the pragnM of the new psyclKilogy 
cart who doci not fed, at alt timca, the lack of better 
■r j aion. It will be oeceanry, to untlcrtake this iuves- 
MM wMh proAt, to be venod in matltenutics, phyaica, 
■ u togy, pathokigy, to have material to deal with, instni- 
la to OM, and eapccially the aptitudes of experimcutal 
MB. All this is wanting. In Fniooe especially, thaoka 
« pcrvaleot ideas that our early education has given iis, 
tb« bod halHts of mind that it has tod tis to fonn, the 
ad half of our llie ia spent in unleanting what we 
Md iatbefinL 

, wmmld ba iaimmiBg to —k «k>l philnnophr, ru m jti-ncn] roo- 
^ «/ iJh *«rU, will W, «kco tlM ■p«rial Kwocn, Id aHwaquBnca 
^ (Fwiag ooHplaiitr, bnoM Io llMtr dctmil uo Imrp for Ih* 
, ^td «b«a pbikaoplim vUl mafiiM IfccooelTM U Um dmM e*b- 
^ — — rily wptAial rMwlts. IlMaqDartian vUck ws wbaut 

III n'l \'-t - '- 
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Psychology, in fact, has had the misfortaiM, hitherto, of 
bciug left in the hands of DKtaphysioiana. A tTMlitioD 
bos thus been funned that is difficult to bnalc Id aauo' 
qucnce of matured prgudict^ moi find it honl to admit 
that the psychologist should be & natural of a ^stinct 
kind. They persist in thinking of him as a " phihiBtH 
phcr" ; a title os inexact in this cue as if it were applied 
to the biologist or the chemist 

As long as this antiquated opinion perasta, the word 
psychology will have a very di&rent meaning. This ia 
tlie reproach that the old school costs perpetually at tb« 
new, tlutt they know only the mechanism of mental life; 
and this is true. But only metaphysiciaDS can ask more. 
If to know is to reveal an unknowable essence, then the 
new psychology lias taught us nothing. But if to know 
is to study facta, to discover the ooaditiona of their exitfe- 
ence, and their relations, then it baa done what it aboald 
do ; and it is neither willing nor able to do anything eloa. 

V. 

It remains for us to indicate the object of this book. It 
ia not to give a history of contemporary German pay* 
chology. In Germany, as everywhere^ there is a qiiritual- 
istio psychology, which, under the difKirent uamea of 
anthropology and the science of man, exhibits the ■J—r**' 
traits of our current treatment of these questions.* In 
these works there are two constructive portions : the his- 
tory and classification of positive tnitlis, and tbdr intei^ 
prctation. The latter ia not new aod varies only in insig- 
nificaut details. We will not treat of thia psychology. 

' Tha prindp*! rapicM&UllTM of tU* p^jrekologj an at pccMDti 
Ulrid, (ha wtd icr JUmcA, S toU. ; Ueniuwi Flchla^ Antkrtftkgm t 
Bmh PUIwppU* m Onr OmckidM, tMM 1, P fekt l t gii / Mu FWtr, 
Ttry nnoMiMs wntkt, la pMtknlu-, u Amlirt p iltfit, t volt.) Bur 
■nkUi In tin 2«iCw*rift flr FU l tmpU* .wd yM ii^pfc iWa. 
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W« h«n etdaded purely metapliysUal theories, ideol- 

tic mad ralutic As ta^ge tt part as they Imro taken io 

' piyihiili^i, thej b«v« nothing Io tcorli us. Here, oa In 

' al nhir depvtacnU of buaiaa knowledge, tlicy deal only 

i; oo fur lu, it is 



abo Uw interesting " theories of 

in Germany, due gwicnilly to 

that bear the mark of Kant. 

ite domain ; that of gcucnil criti- 

wotiU tie B great task, and would 

nude, there remains a very limited 
tW Aidy of f|uixtions thnt are acc«»fiblo at the 
oMwdousncss, and to wien- 
H b pndtscd in tlio labomtoiy ; 
~ M a natural Kienoe, Kripjwd of 
upon llic Dcit-noot of life But 
■ not ■• hamble h it would seem, for then 
jk^mmKtm aem as base and point of dejurturc for all th« 
■■L PkyNolopol [wydiology, as it accnu to us, pcao- 
aa^ tkno^ unfuraMen opening* into the loflicstquo*- 
IMM af human knuwlod^, and niodeMt exiicrimciiting 
^^Aim MOR lUao Tolumcs of s|)cculariun. 

To mimnlg the spirit of conlcmporafy Gcmmn pAy- 
^^^fy wvU, it is attamary first of all to remember that ilie 
iMmi|.iiiM iW are to be pmcnto) are not the work of 
fkHaaofka^ or of spwulative tliinkerH. Tlii-y ant due to 
an^CMl^ Ocnoaa jMychoIogy prutcntx us (hits a |Minicu- 
W aod anginal character. While in England on uuiu- 
ipud tnditioa from Locke, through llcrkeley, Hume, 
Hani«y. Jaiaes Mill, confronts our oontcmponirics, in 
thare m no tradition and no psj-chological achoul : 
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the critical kIiooI has succcoled dicm. Herbort aloo^ 
atnoug lib numerous diadplcs, can be allied a pnydiologuL 
He sets out from a priori priiiciiilcM, gives little room to 
£ictR, much to reosouing and matbeiuatica ; but he had 
some new and good conceptions, and eepcciallj on ioflo- 
ciicc. Transformed by Bcneke and de>'elopod by othcn, 
his doctriue is becoming lost io rather vague qiecutatioos in 
anthropology and ethnology. ' But, ot the same tim^ the 
true empirical psycliology is growing, little by little^ in 
obscurity, taking its cIioucgs ou occauoo io woriu or 
mciuuirs of phyuology. 

If a founder must be named, John MQlIer merits the 
title. lu his books he assigns large part to pdycliologicol 
questions, and treats tlicm fully, A disciple of Kant, be 
wialied, in his way, to give a plijrsiologiud basis to the 
tlieory of the sul^ective forms ia intuition. 

To eacli species of sensor nerve he attributed a apecifie 
energy, in virtue of which each oi^on ictcts io a nuuitier 
peculiar to it, whatever bo the nature of tlie cxdtatioa 
which it receives. He traosforracd the Kantian doctrioa 
of space in a physiological way, chiimiug tliat thQ retinft 
had a native feeling of ita extension.' This hypotliesi^ 
token up, modified, rejected, has given rise to a very livdy 
debate that is still in progros, and touches upon the noblert 
problems of psycliology. 

AAer him, each' order of sensation became the object 
of profound research. Men studied their qualitative and 
intensive difTurences. By penetrating deeper and deeper 
into the knowledge of anatomical and physiological "^i-^'o- 
nism, they were able to determine what, io nfinwtion, ia 
simple, immediately given, and what is added by the work 
of the mind (induction, deduction, the iitrmatiffn of 
imaged). AVhere oonsdousness, of itaelf, sees only on irre- 
ducible fact, experiment ahowa many elentents in oonbiii»> 
tioo. Going still fiirther, Helmholti ihow^ especiall/ ibr 
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that a wnatioa ailed atieolulely eimplo, froo cvco 
■he priyciurkigical ooiKlitiuiis of whidi wo Imvc jii»t 
17 be tlocumpuscd iDtu elcnicnCiuy scnsuliuDM thut 
■■■■■ bill to dUunite. His cxitcriuicutH liave 
•■ faMii for the iogcnuxu iutcrprcUtiotu of TaiiM 
ortMfft Spenon-.' 

MIS* aonta/, proonlcd 00 this rood by Diibois-Roy- 
mad fwlluwui bier by Dondcn, Exocr, Wumlt, oiid 
allient, otlctuptaJ lo detenniue the (lumlioa of 
«, At firat, 1011011009 were studied ; later, octi 
wi • iBor« alMtnuX nature Tliu invcstigalion contiouca, 
ham lltfWB I^it 00 tlw mcchaniani oihI oooditioaa of cod- 
mm^mtmf wmd, as we may piwumo, will bring to Uglit 



of biolopcal acicocc, FccLoor hu pursued a 
«f iaTnrfjptfhina aioiiii]; at Ittc measurement of the 
«t amtttioim in thdr tvlotion (o tlic excitation 
a ifaeo. He tiu employul nmliictiuiliiM and 
pkyMK Hii geoemliiatjoua have givcu riiie to n livtJy 
', mod brought out vcrificationii oud oouiilcr- 
A oofuidcnible Dumber of works have al- 
whidi, in aooordanoe witli the title cImmcd 
b^ Fechaer, an included under tlie name of psychcH 

Sneh tie the most gcnenil chanicteri»tiGs of lIiG movc- 
^MSt tint luu arueo in Gemmay during the lost thirty 
y^tfv. Bandes MGllcr, its pni)ci)u] promoters have been 
E. IL Weber, Volknunn, DuboiA-lCcymond, Fechner, 
Lotae, WondL Several of them Itavecootributod to the 
|< i >^ rMi of psy^H^ogy without setting to thcnuclvn this 
otJMX. Ods will not be af^onislted, tlicn, tluit their work, 
a* w« aj* goii% to praent it, has a fmgmeotajy character, 
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that they pursue difierent directioiu, and are ci^aged upon 
dilTereat subjects. They ore scattered workoM»i; not at 
oil resciubliDg a school to the eye, that is to say, to tha «rjre 
of tlioee who obey a oomiuon discipline and piume a oom- 
mon tradition. But there are traits common to all of them, 
and which distinguish them from every other gtXHip of 
psycholt^ists : the experimental sdenocs as pmnt of de- 
parture, a characteristic method, and a poaitive s^Ie of 
beatmcDt, 

In roofit cases, it would liave been impoanhlc to proceed 
here as with the Englitih psydiology. We ought often for 
a mou<^raph on a psychology to have substituted a mono- 
graph on a ungle question, and to have mentioned also 
works publisliod elsewhere tbao in Germany. To our 
mind, tills DccesNty marks progress. According as psy- 
chology, breaking its old metaphysical bonds, shall aocua- 
tom itaeir to the method of the ■oieDGCs that touch it most 
closely, will tt cany less and less the imprint of ooa man 
or one rno^ and become the oommou work of all lands. 



Twat Sm cAbfti towan) « aciraliflc jioycliolnf^, in Gtr- 
wmnj, *Tt due to Ilerljkft. Tli«^ omMlilule a traiiMtiuD 
tmtm thm pun •ponilotioo of Fichtc and llcgel to the 
WK^uttqjitjual p^ebologjr. Tlita cxplauu the fact that 
A^ at* aitod bjr waA men ks Itelmholtx And Wiindt, 
A^Ae^lMvcbaduiarowiod influence upon them, and tluit 
to «Acr icppocta ibcy have at present little more tlmn ao 

Herfcwt bM given « his pflycbology in two works under 
tiM tilks: PrnfAatoffyag a Seiaux, ^tfuM, for the Jirtt ' 
tmr, mpam Erpenenet, JfdajAgiioB, and ifathaaatu*, and 
of Ptt/duiogy? Tlic tatter is much more con- 
than the rormer, and is more diflieult to read : it con- 
, tar the most part, in a reauine of definitions and 



Tbs point that amaema us at fint sight is tliat Ilerbart 
[peels to fcuDd psjrchologf oo metaphysics. His point 



bars >l OUcnbor^ Ui/ 4ih, 1776; 1m ModiM) uodrr 

^d M^i^tii, 1SU-183S.— LoMncA airr Aya^ofoT^ 1816.— Th« 
«tf«iMtkM msMk'lWMaplcUworiuof Hrrtarti'bjIIutMWtfia. 
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of departure lies " iu brang." The oatological prindpte 
U|wii wliicli all rests is " tlie unity of tlie reoL" 

Itoiiig, for Herlmrt, is absolutely simptr, witlioat plu* 
raliCy, without quantity; it ia only a quaU. He nyi 
Bomcwliere : " Bdng is alisoluto position ; its omoeiit ex- 
cludes all ucgatiun and all relation."/' And to paw fiwn 
oonxiderationa of being in general to bang in particular i 
" The soul," says he, " is a simple substano^ not only 
without parts, but with do plurality whatever in its 
quality." ' Its quality la unknowii to ns ; but its activify, 
OS tliat of everything eLw tlutt is real, connats in oonserwi^ 
it«:lf {SdbdfrbaltaHg). 

" If cverytliing tliat exists is absolutely simple by notnre 
aud by definition, wliciicc, tlico, comes plurality T It arisea 
from the dctcrrainod relations tliat ore cstoblislted between 
one real nud other reals. In oonsequenoe of tbeao recip- 
rocal relations, the reals ore engaged in strife ; and io ooo- 
sequence of this strife, the SdbtUrhaUung, which eaaeotially 
constitutes eacli of them, becomes a representation ( VonUU 
Iwu/). This b tlie liypotheau of ITcrUut. The represcsi- 
tatioDS (or, as contcuiporary pi^chology expreeaea it, the 
states of consciousness) are then " only the efibrts of tlw 
soul to conserve itself." In other words, our eeosatioo^ 
our ideas, our recollections, all that oonstitutes our psycbo- 
logical life, exist for us only aa an eflcct of our tendency 
to a sGlf-oouscrvstion, which, through its relation to other 
rcaln, is dctcrmiucd and specific. 

This metaphysieal debut is very dangerous, and nothinf; 
could bo more just tlurn the remark of Trcndeleoburg i ' 
The oonocpt of the rcnl, with Herfaort, reata smply in 
speculation, not in experience. 

Although this be true, we will admit the hypotbeni and 

* Ltkrimek mr F^/dtologU, j»H i. 
'flimriioU BtiMge w i<i7iiy>i\ -wL Ui. 
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man explinlly tliw grntwix of llio Ktnlcs of oon- 
. W* liarv now tliv tiutlcT uf jwvcliulo^, tlie 
fk^HaMHalhst it rtwlic*; k-t im mk liuw Ilvrlmrt iliitpoHoa 
It i» tvrta'm llwi, iu cpitc of ilio niarkvd last« fur 
that Iw U-trayi in iltc niUuMt of nicliiphyKKs 
be sbows a t rue appnviatiuii of real faat, iln 
■nd iu sjmfic vam-tipK, And uiiu iloiibu thin 1 
Ac ten Ukwud ibe IrtMlcwy uliii-Ji U with liiiii lU a Mate ' 
^ ir*>i M ilndnpoil ia Kin tlimptui ; it i» fnmi tlic kcIiooI 
«f llafcoft lim blcr, iw wv oluU ncc, cilmio [atydiulu}^ 



*Tlw nsllcr of itn-rlHiluj^-," Bays lie, "is iiilcnial pc^ 
icfwuiw willi i4l»cr iiH-n uf nil dcgreo* of culture^ 
of llio nlutntur nml llic poltlii-iai), ihe 



vf tnvclm, lib^onaitu, |iuct« mimI nioRiri»l«, cxpcri' 
•a the imauc, llic Hc-k, dim] on nninutl;)." ' IIcKiili''S 
" tlie iiioii of llic [M,n-lK>l(iKi>'t i* the MOt-iul uhI 
<Bk«n«l man whn n-ftnivitU llic lilMnry of liia roLV, 
wTtv\d at iu f^mitnt Itriftlil ; " Uit an lu-tiinl lactit iln not 
mI o^ wittt •• primiiivc, Ji u i)cii>MKiry fitr tItU lo havo 
■rewe In the aavii;:e and ilie cliiM.* 

To-Jar mtit vien may wcni mmniftn, tlicy wcro not so 
s fl*mnMX M\ty ynn ajin; iIh-d, iiiulcr tlic iiiulii>|itiU-'I 
pr*^ oi itKU|>lirMot, ilicy wcMild linvc liccii (irifriiui] nlmo^ii 
»0 ptuadoit. I am iik-UimI (o think, luiwcvcr, llint llii-y 
■wwrt am niliivlr oripiiat wii!i IlcrUirt, but were suggutlcd 
W tbe mdiiifr of liiM-kc 

Tim taatt fur true fact in psycliolo'^ lias mode Ilorlinrt 
t^ nort JctfTminnl enemy to tito liypotlmis of fundiics iu 
dw aouL He lakes ocnwion (o oomhat it continually, 
Pvrrbolof^ has |;o»e hocku-ard siuoe Lcibulie and Lock?, 
aad tlua is due lo ihc srparoliun of ttie fjicultica by Wolff 

' Lrir**€l w ftfrkelogit, InUvdiKtMO. 
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six) Kaut. Tlie two firat mcotionod were wiser in letting 
tliid h)-i)otlicsia alone, fur "wlicn to tlio natural oonccp* 
tioii of whai ptuaea m ua wc odd tlie liyiwtlicsis of focullim 
wkkh wc have, pxydiolDgy takes on tbo fiimi of nij-tlwlogy." 
Kiui)iri<3a] psycliology, eay% ho io auotlicr place, revcaU 
to us llinic faciiUiai: tlioiiglit, Iccting, dusirc; to tliCMe 
tlifcc faciildcEt, 08 genera, it subonlinotcs tbo otlioH (luem- 
ory, iiiingiiialion, noBon, etc) ; then, under cocli B])ccia, it 
siibordinutvs vurictics (uicnioiy of ploocd, words, etc. ; roaaoii 
llicorutiral mid practical, etc.). But tlie rcal^ the fiiet, ia 
hitlividuul ; it u not a genus, or a spcdcs. Hic gcnenl 
can be derived from the individual only by abetractioD, 
acconlttig to ndo ; and hmv attempt tliia Alwtnictioa when 
the individual is impcrrcctly known, inaocurely established?* 

Tu this respect for rculity tliiit wc find in Hcrfaart, 
ahhoii};h it very mrcly touches upon individual fiKt% wo 
must add a clear apprehension of the sciendfic mctliod. Ho 
did not hclic\'c, as was then the fasliiun in Germany, that 
it was possible to construct psyclioUigy by means of pure 
ditluetion and logical argimicntatiou. He proposed to 
apply to p^yoliolo^ " something tlut resembled lite invo- 
ti>^itiun of tlic uatuml scicoocs" (wddie tier NaiurfonKhtiwf 
gleiehf). Sometimes lie even sccius to say tliat psydiology 
cui be cuii!<titnted a scienro only on ooudilioa that a very 
brgc ]Kirt be relegated to the unknown, and tiiot one oon- 
fiiie himself Io plienonienn. " Let experimental phystcs be 
ignorant of iliu forces of nature, yet it lias two mconri of 
diiicuvery, expcrin\a\t and euladal'ion, Psydiology cannot 
ex{>cnment on mnn; it lias no instrumculs for that; it 
ought all the more to employ oaladation." 

It id not certain, now in our day, that experiment is 
impossible in psychol<^, as Hcrbart muotaioed. The 
reecarckcs of Fceliner and his suoocssora have shown the 

>JV*-«k IPuslBUoduclkn. 
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; mn cnlin: onlcr nf fw^linlflpml (tictM luw l)ocome 
to npcrimctiL ItuI llii* u wrtaiD, llutt lie luul no 
t of tba eonilitioiu of tlio »cicii«> ; Itc kiivw tluit it 
• onlj vUb lakubiiiiiii, tluU is to my, witb qiiaii- 
tmnAmlMii ; or, uhIcuI, vriib experiment, tliut in 
to af, with obinllve Tcrifkatwo, and tliat in tlio »Ii>wni:a 
tf tko* flanJitkaM, tJic iwe of iJie wunl aocncc w on waif 



II. 

PwjKhotopj liw iwnw annloj:}' wilIi ]iliyfiiut<if:y. " Even 
vtkconcnMMtniiliillicUBljr witli filrn^,' wi iIicmIutcuo- 
iW niitkt Willi acriu* of rcimwiitationit." Ui>pny 
or CrU of oMMriiNistmiw wliuvc tavnt tnn bo 
hM M ibc tniUter b( pyrlMUify. " Iliit wlint vn> 
is nol a nmv noisier of £u1a ; it ia ti]icmbui%'c knowl- 
■^^ fuloiliuii lo law." For rxuiiiple, " [Kijr<>|)i>lii[:cy oMUtrUi ■ 
Ika* tbe Mate* uf aiuana>u!<no« arc nnModatcit lu tliite aat) 
lyacw, anJ it ha* nrvcr cumc tu ooiwiitcr time ntx] Kjncv aa 
4rtcT«iiinliuna itHivly tli.tt onxHiiiKiuy litis aMroriotion ; 
iMniiir. HK^ a [Myrluil(i)7 ii> nut vuf^io, as tlic tU^-riiilion 
mimMi^alr pvcn woutil liavc tu U-IIv\'e, iMit follows laws uf 
■mrllv nttlbmwliia] omaiiily." If wxs Jo nut niakc tuo 
ml ^dilation, wv oiiM irnmitKV all [xycliolt^ M knuwt- 
^tigL Tlir iiitcnnl aciMC, tliat |n\iciulal Htuiittfiu iimtni- 
■MaC of the mnjuriiy of p*yHt(>It)(^M, has not fur lIcrlKirt 
*««ci> «^ pfw^puivc an*! valiw in cstrmal experience, 
v^drvTT imapnoJ superiority nicu liavc bocn able to ilrcom 
^to A." 

So fir WT know only one thing : the states of cnoariou*- 
iv^ anunlini; lo tltc nirt.ipliyM!oof Hi-riart.areduu toilio 
tftft tint cm-h nal inak» to n>nMT\-c itM-lf, wlti^n it ciitcn* 
a^ rrWioo witl) n(h>rr tvoIa. lUit ia tlwn' nulhinj; ticru 
Am fwiobk* nutlidualiail prM|vnicB? Ym, for every- 
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tiling tlmt is iwrccivctl witlitii luu prutwrtics that are gcn- 
crul ; tlmt is, it cxliibita itdclf oh going and coming, oacil- 
Idtin^' niul tluctualiiig, in sliort, us growing dnnger wiJ 
lecakcr} Eacli term cniploytx] to cxprcds a representation 
conveys n concept of majnUadr, . Wo must oilmit tlicn 
cillicr lliat tlic fnvto of cunsnoiwiwfls lia\'e oo <HUer, or that 
tlicy liavc a niathcinnticul diameter, owl aro capable of 
nmllieniatiml atmlyitU. 

Wliy had lliid analyiti:* been for bo long a time onat- 
lcnii)t«l? Ilcrbart lius given many rcawHW. Tlic prin- 
rijuil reason 'a the difliculty of mutsumucnt. pHyclioliig- 
iciil niagnituiloi arc variable quantities wliidi mn only be 
estimated in an iiioouipletc way. "Uiit wo can futUuit tlio 
\'ariHtii)ii!i of ccriaiu (juaulilioi, and tliow quantities tliem- 
i-MvA, 04 fur aa they are variable, to calculation, witliout 
determining tlicni completely; Hi>on this oil infinitesimal 
analysis n»ls. As long as ttic calcidus of inlinilcsiinals was 
not invented, niatlienmliu) was too imperfect for tliis pui^ 
jNisc." It is now posiuhlc to um it in oooatitutiog psydKtl- 
ogy OS a eclenec. 

All our knowledge of internal facts is necessarily and 
ehanuleristitnlly inegmpK'tc ; our mind, by o htw peculiar 
to ilriclf, must complde it i^Krgiittiung)} But in most cases 
the enipiricnl diita ore so insuHieicnt tlmt this undertakit^ 
can be coiHluctal only in a sjioculativo way ; and, for this, 
it Vi nccessarj', firat of all, to demonstrate tlio existcuee of 
certain relations: tliat two quantities are functions of each 
other, tltat tlicy are connected as a natund number and its 
lognrillini, as a ditTerentinl and its intqpnl, etc. 

Id short, with Ilcrbnrt, pxycltology consists entirely and 
alone in elaborating the fhcts of intcnwl perceptioa ; in 
demonstrating tlic oonncetion of the fitcts that pcrccptioQ 

' F^tk. aU TTut, Bnleltung. 

■Th« «onl cmplorcd ]tj ED{Uilt upoltMS al H«rtMit la IfSBilMa 
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■fcria,\>7 umiiiH that pcmrptUin can Dut indicate; and 
AilKiunling to gdicml Lvra.' 

ItllTll^l DA tlkC ciUllGfl of COCLK-iuU«DaW, WllllUllt CXCC[>* 

im, munlutg to llcriurt, wra n\iKacaiaiioa», aiul rvp- 
Mirtalwm &T« fortxm, at Wast u for aa tlicjr nrt in oii|)o- 
Mm in ooe anotiicr, Ik coocludca tliat tlic tank of 
ortoUutliiag b elalio aiul Uynomio 



T hen inlo the heart of the p^ycholugy of 

\V« must iosut litcD upoD ita csecotial clianictcr- 

ir : tlic ^Kipliiyiiiait uf laallkcnialics. 

E«cry Hmplc rr]>roBCDlalU>n lus a ddcrtnincd qaalUy 

Mch ■» invohaltlc; iIk [>cn>-j>t rut, Tur example, can ocvcr 

■^■e tbc penvpt blue But c\-cry tvjinsiciitatioii lion aUo 

paa^Wivr value which is vanablc, uaiucly, its dcgnv of 

^mm^f tiSont; or, uvatK Miuply, iu clisunraas.* A ooai- 

^ Act win abov that our iviiracntatious are rmlly forces 

Amk MnTcamoagtlionuclvoB. Suppose, aays Ilcrbort,' that 

■ ^«a speaks an DukiKiwn tongue to you ; you uotice lliat 

^tA w«nl, if it is iHit pniuounnil very pbluly, loaxTH your 

m^morj imuaJtatrly. Tltc percrpta prmluenl iu yon hy 

AsBB diflnRBt aountlii have, tltcii, llic prviieny of duisiiig 

* k m-^ W aolnj ■(41 ihal IfFTlmrt «t« cifrrwlT ihM lh« wUUa ot 
MiMHiBBMa* an b4 (-rm^ lail IwoHn* lo milT in nM»T()ucn<'e cif tlia 
■Ami^m ataUialail «■«<«( llvna : jiM m lh« hiuI, u «* karo ■Imul; 
■*< Wia^iM oasimM ohI; I7 •rriilcal. TIk- aulgfrt rei>rr*cnliiif; i* > 
■■fiB M^itaarr pfoiwrlf (sU«) iW BiuL TIm rrptfaciitaltaiM are [tio 
4«ad tr «W*B«t (ooJittia^ and ar* il«Wnnin«il w lii iLcif iiDalitf u 
■lA ly ihaa nlilwa* ■■ b; llw oalurB of lite wl itorlf. Tlio hhiI 
b B^ As^ sri^iBllf a rr]>raa«iiDC (rooanoiM) tanx ; Uil brrnmea •> 
ftsB «W IttM— 1« «( (WTUiB nibliii»n. t''urtli«r. Ux rrjimniLiiinn* 
kAiM to tk^Bialvai an i>r4 (oma, bsl th«]' Lc^oma to id onuciiiirac* 
if^MmciiminJappiMlMM.— inynMv'*'' »'H"'e*>V>. P- 31.) 

'Pwfciirt. £r« Gr«arfUm *r iAilinH/ur<ln ftjriMBgv. p. lA. 
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oicli otlicr out Before wc Icorn any language, every wonl . 
proJuccs on lu tlic sanio cflcft As a rcMilt of ouiftom, 
tliu conncctiou of tlic words luu become easy ; ve fed uo 
longer tliat each of tlicm U on obstacle to tha otbcrs; 
but tliis antagonism ooutinues none the Icoa : it is a geocral 
fiict 

The principle that serves os support for all tlie rest is tbo 
antagouism of representations. Ilcrbart, who pruccods as a 
mathenintidan, remarks that tbi« liypotliiHis ought to ba 
taken from the firet in its most simple sense. " Wc do doC 
deal with comjdcx representations, desiguating objects bjr 
their (Ictcnninationa in apooo and time, but of very simple 
rcprcseutatious, siicli as red, blue, sour, sweet ; in a wuJ, 
' of sucli OS can be funiislied by an immediate and instan- 
taneous sensation." It is a mctapliysioU priiidple — the 
unity of tlic soul — tluit explains at ouuc the antagonism uf 
tliu rcprcscutalions and tlidr associotitHi. As, in virtue of 
tlte ]>rinciple of contradiction, two oontrarica cannot exist 
at tlic same time at the same place, so tlio ooutniiy repre- 
sentations arrest each otlicr nxnjirocally. Witliuut this 
antagonism, all tlio representations would constitute ooly a 
wtiglc act of a single soul ; and, in fiict, tliey do constitute 
but a single act as £v as no obstacles whatever iotroduoe 
sopirotiou among them. 

This antagonism between twoAtfcsof oonsciousneesdooa 
not belong to citlicr of the two taken alone ; it results from 
a relation. " If wo bear a e alone, it docs not oppose itself 
in our mimld to a d But if we hear c, d, at the same tim^ 
or if tlicsc two rcprcseototioiia oo-oztst in our conscioaiDcsii, 
tlicn wc perceive not only the sum e, d, but tbo aatagooiHa 
between tlicra." 

Moreover, among the representations, the antagouism is 
very \'ariablc. " Let us take blut; it is lese opposed to 
violet with its diScrcot shades than to red with its difier- 
eot shades ; or, take e^ it is mon opposed to d than to 
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ihiQi. lo y lion lu t. Tlic adTdt tlmt \» Uic eoDio- 
imam ot tbe aiita;;i>ut!iia muvt vary with iL'" 
L^ n» admit, llt«n, Iw jilaoc tlie problem in the most 
\jtna*, lliat tUcra arc iu the luiiul oiilj' twv r^>* 
•iuplc ukI ooiitrary. Kiidi Itas a dt<gFoc of 
■it; uf iu nwu : tvo know lliat na ttic nsiilt of 
or of ■xtu) cxlcruul aiu«c, tlio iulcuMly of a state 
uaj iKcuaw wry gruit. Tlic iotcnsive 
it«lr «f tfaow tiro pcnvjiU cau be rcprvrictilcd L)/ imm- 
Let ■• ^1 one of (Ik rcpnscalutioDS A oud the 
B; dorigBolv br m n»d h llkcir iulciuive mngnituiln; 
ve fSD msman, (be ivlatiuu A : U ^ m : n, altliougli 
■• nu nntl or runiRwa nuiuurc to wliich \vc can nfi-r 
lA awl & la iklmuiuc ihcir aijwJutc iutcusivc lua^iiluilcn. 
'1W mauKumiuMu bung contrary', it \» cviilvut timt titc 
■■^^r wQl twM iIk vonn tXrou^Xy, Tlie lutisUnoi will 
km ■■ Ibe Rbdui -'-. The morv it raisti, (he Icm will it 
a^opiclMnge; oiui«i)tMutly, the diangra rt^iillin}; from 
tW ofip«t>uo will be = ~ : -i- = n : m. The dccrcoae 
m iiili iMJty which iit ltrnii;Hit aUntt in tiiix cn.'sc is rallwl by 
Hrrinrt ua %mxL (Ilmmunff), ami lite ohjt'rt of the calcu- 
liCioa i« lo (k-t«nntDO ; ]H, TUv Mini of nrrwt [IItmmung»- 
mimim^}, tlaU m to mt, (he total Jom of iaiciunty la llic givea 
^Mc ; 2iL The nlalion ofamst {IlrmmungmerhSHniM), tliat 
ia to ioy, the wmy in which this total Inm w apportioned tn 
«ar4i oTtbe two reprcacntat ions, in propordon to its iiiteiiKity. 
To t^c aa exani|ile, if we 8uppu«e two represcnIaliotiH 
«haae ioteimty is in the rebtino =i 3 : 2, (lie arrott pro- 
^nd will be = 2, boniiuc, folhjwing llcrboit, if it were 
p^tf«r ihao two, the more frable rvpreaetKatloQ would be 
^acrared, which is iiiipoMiiblc. From llio other side, it 
^M Bot be \em than two, beraiuc, in their intenial shock, 
«eii RpnMotalioo (coding lo lose the least possible, all 
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tliat is lukcn rrom the iotciuily of the one is aUcd to the 
intensity ul' the other. The total sum of orrat being ^ 2, 
calculation shows that tlie loss for each is such that tha 
stronger representation becomes = V, and the fteblcr i '. 

Sucl) ore tlie gcnenl principles oa whidi the Butthem*- 
tical psychology rests. We may sau them up in the (gUoir- 
iug propositions : 

Itcpreecntations become forces when they ore bt nci^ocil 
opposition. 

lieprcsentations, in coneequeoce of this antsgoaism, kss 
a tpuuUum of their intconty ; this is called, in the language 
of rierbart, the arral of the representation. 

No representation con be destroyed ; the arrest, partial or 
totnl, lias no other effect tliau to diminish its tcnsioo, awl 
cause it to yass from the state of nsil rcprcscntatioo to 
the stateof simple tendency (Streben mirzwfr^^); (itisthis 
phenomenon tliat is called in onlinary language the paang* 
of llic conscious into the unconscious). 

Two representations ore iu equilibrium when each of the 
two is sufKdcnt to arrest tlic other. Each rcprcscntntioo is 
tlicn ill a slate of tendency ; it is obscured ( VerdiMbelu»g). 

When the rq>remntation emerges from this point of " ob- 
scurity," it gives rise to wliot Heriurt eolU a tnoveoHnt 

The calculation of this equilibrium and mov&acat of 
reprcacototives is the object of the static and '™'^"" of 
mind. _ 

OTATIO OP MIXD. 
It would be both outside our purpose and biTOod our 
ability to give a complete cxpontion hero. It will soffioa 
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to M^^^** ibc gmenl clutraclcruttiat of n quottioii tliat liu 
a»w, IwibIi", odIjt an Uiatontiil iutcrmt. 

TW atatic of tiuud iuu tvr iu lAtjivl to sluily tlio codiH- 
^^ of cnutlilKium onMio^ rc|>m<cutalJoiia, to submit their 
uTKt tu (sJcuIiuiuiir auJ to iiidicatc all tlie vari- 
tbqr pf«M9it io oocnbiiutlioa. 

fimn Oiirorciit cIoihsch, hucIi as colon, 

ch^ole. IlcrUrlcalUi'ocliof lIicwccIiMMM 

AmNxIiii^; Io him, n:prarnlatioiw belonging 

COBtiDuity oppcMc odc ■uothcr; tltoAC tlml bc- 

a»ntiDuitira<Iu not. Thus color pruJucet 

on ■ Kximl frjmvvDtalion, etc 

Liin>roialiwn>i an, hy the very fact of tlia 
«f tbc ihinkiiij^ mbjcct in which they arc found, 
m of writiag, sa Cir as llio rcdpnxnl arrotl tlocii not 
iL BbI il u evident tliat lhi« uniting niiuti awtinie 
tmm VM7 diflomt fitmiN, adronlin); a* (he tno n-prcwiiln- 
imm >■• of ft diflbreat or of the Mune nature. In the first 
^ve, thej tma onite totally ; iu the ■eooatl, llwy cbd ouite 
■• £tf m the urat permits. 

Ist Our. — ^TUis b the roost simple earn. The rcprcscn- 
acioa* beioog to diOereot oonlinuilio ; "they can uuilo 
waaIIv is surh a vay at to funn a single fom>, whii-Ii 
^atet* at wdi in titc oilciilation." Ilcrbort cnllit this a 
aomfJieatiim or BO entire oon)|>lvx (union of a sound and a 

Tht rrpfwcntmions belong to the same kind ; there rc- 
wmh* a partial union due to the oiijioxilion tJuit exists 
U iwwn thnn. Hcrinrt rails this a VtrtduntUung, or 
i»>uo (anioa of rod aitd blue).' 

U Our. — Here tbc n-|>ratcntation8 o)i]>usc each other 
mi t ta A of onitii^. Ilcrbort rcduues the pruhltim to two 
yriadpal (onm: 

* U ^fcaf t Jh t lmaiitw mgua «iai|.|KBll<« ud tudi» mttm^lmi aaJ 
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'VfV.The two rcproaciitalioiu an In oomplctc opposilioo, 
oi, .n;or«]iinl iiitciuitjr. Let two elates of oonadotu- 
nc», A aw) B, liavo the same int«n8ity=l, and oppuae 
each other totally, "as rod aiid yellow." Iii order that the 
am»t of A be zero, it would bo noccasary, lu we have 
Eccii, that n dimpiMsir entirely. But catJt of the rcproecn- 
UttioiM tcwla to oouscrve itdclf, and lioth strive with equal 
force. ItroHiltstliatGOcli lut«» lialf of itM original iutcnsity. 

2)1. The two rqirexnitatioiu A oiid B are io oomplcta 
opiMisiiiuii, and are of imoqnat intcnaily. Let the iotcn- 
Rily of A=a, and tliut of B^&, id sucli a way thata>&. 
Ill lliis nLso, by lite hyiwtheeU of Hcrimrt, tlie "aum of 
arro<t woiiUl be ^ fr, tliat ia, equal to tho intensity of tlte 
feebler n;|>rcxcnlation ; sinee, that tlierc might Ik iio further 
coiitnidiclioii,' it would be eufUdcut that the fcd>lcr repre* 
ecntatioD be overcome." 

ud. Three reprcacntationii, A, B, C, ^ro in complete 0|>- 
position, and their intensities a, ^, e, arc micIi tJiat we con 
assert a > &, 6 > e, Iii-tliis'casc, the sum of arrest is ^ 
b-\-c, lluit if>, cqnol to tlic sum of llio two feebler iolenaU 
tiod, »iiice, if their arrext were total, the rcprcecntatioo A 
would maintain its entire intensity. Herbart dctcnaiiMS 
by <vlciiI:ition how this sum of arroHt b+c, is apportional 
among the tliiv-c reprowntations. Aoeunliag to him, more- 
over, all eases are rcdudble to tiie thn» prooodiag, tlw 
conditions, cqiuility of antagonism and diOcrouoe of iutun- 
eity, remaining the same. 

' W« gtT« here, under k eenertl fara, tb* cekulialaa, ft pattltakr 
Mee of whirh Ilerbut h» ebown « sbov*. The ram of anwi b i fa 
thue diTiJeJ Lciween two repwesmatioM ! A rmalns U caoHioonMi 
wiUi tbe uitciMil7 : 

__o*_ • ■+ > 

N with the fuUowing InlwMlljr i 
V 
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la Aarlf lUs cqnalit/ of wKsgonisin sdmiUcd, each 
• tn wrest inoendjf proportiotuU Co 

Hcriart Uien «xanuo«s two c<l)«r cues : 

IjL TIm inlcaciuca &n mippuMcd equal ; but Uie <k:gra» 
•f aatagwunn arc <lif&miL TIi«d each rcprGsentatuMi 
■■d«P>a aa arrart directly proponional (o Uic eotiro 
aatafoaWci dial czitla betwecu it ami Uic oilier rcprescD- 

SL Tlw intenaitia ale UDetjual and tlic oppositiom un- 
■^■■L For tlw Boltuiao of Uiis caao, very cotnplicatcil 
• an Dcvxnary.* 

m, in oMUMiDcnce of Uw am«t tlul It 
^ <■> ht diamil frum ronmousneHt. But tliia 
^idWMi hat dq^ma, ami, in tliis paara^ from tl>e vtate 
flf ihI RpraoralaliiMi Ui the state of simple teDdcncy, it 
"ham aa inponant Matiod paint (list Herbart calls the 
AraaUtf of tonjteiQtumaa I " By ihrc^tuli) of coasdoaaa&a 
(SdUntfc dtm BftntmUein*), I ai«n tliose limits that a rcp- 
iwmautiaa nana to overleap in ponuig from a atatc of 
eoMplcte arrert to a alate of real repreaeDtatioo." Odcu- 
laciaa an determine tlie conditions under which a repr^ 
MoUtion attains an infinitely small dt^rec, while still a 
K pTTPmtalioo ; umlcr wliirh, ooiwcr|UCUtly, it tout-hcs this 
liauc' It in " below llic threshold/' when it has not the 
fi^TDFto fulfill tltese conditions; and "above the tlimhold" 
wfacs it has attained a di^roe of real reprenentation. In 
oaber words, tl>e ihrcsbold of consciousness is tlic limit at 
whiA the inlemity of a rcpracolalion tmo be oousidcnxl as 
■ 0. Tbe" worth of tbe tbreabold" >s tbe value a rep- 

* Lm Um InuaMhlM U «, t, (,■ tnd ih« ■ni«(Mu«m bnvaca a umI ft 
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nscutation must Imvo to retreat just to the throlioU of 
consviousQesB, Fur example^ if a = 1 and 6 = 1 ; e, at 
the- exact moment that it arrivos ot tho thnshold of ooD- 
euioueuess, will luve a value = i/ ^ or 0.707. 

Below (lie thresliold of ootuciousmxs, all pcrceptioa bo- 
lougn to tlie category of inscuwble perception of Lidwit& 
For Ilcrbart, tlie simple rcprcseutatiooa are not iQfiaitcljr 
small, but tho complexea resulting from tbcir fusioo over* 
Icnp llic threshold of coasctousneM. " Tbey ue not," aaya 
Pmbisch, " (liSFurentiaU, but tbe iotcgml of dlfllereDtial& 
Mathematical peycboI<^ con do more start with the Btudjr 
of tbe insensible perceptions from whirii the nmple pei^ 
ceptions result, tliau phj-sical medutnios with a tbooiy of 
molecular attraction. Tlio concept then of umple reprfr- 
scutatioo is ta vrMd as tliat of the material pwnt or of tba 
molecule ; it is a adentiiic abstraction, but it bos it* validitjr 
Doue tlie less." * 

nECBAjno OF imtn. 

This section of psj'cliology studios r cpreaaitatioiiB id 
a elate of movement. If ive consider tlio state of eadi 
rcpreiieutation as being produced in successive stages, there 
in room to enquire with what qutchnaa, constant or vari- 
ublc, tbe ol)Mcurity will be produced, and in what tinte it 
will lie fiuisbed. 

"Tbe onalogics between the mechanic of mind and that 
or botly, moreover, must nnt make us forgetful of their 
points of diflercncc. Wo do not deal here with ang^ 
eiiics,cosiucs, eta, etc, nor with infinite extcnaon ; butevcrjr 
movement of tbe representations is confined between two - 
fixed points : their state of complete arrest, thdr state 
of complete liberty.' Instead of the attraction tliat draws 
bodies downward, wo have hero tha natural and c 

' JBftU OnmOthtn, Ac, p. 18. 
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HKjct of all the rrjircwntalions to nvcrt to their »tu(o of 
cueiptete libm; (aUmucv vC am»l)." 

1/ w« act uut witli a Mtnia uf niuilibritim, or, an i» mora 
trmUy (be pint of vievr of |>!<vdiulri]pml i-xjN'rinirnt, with 
Am. aUte of uiat in wbidi ll>c reprwcutatioiu arc, wc sea 
ifaaif ■• imr (uPDm iaicrvcnt?, tlio eijtiililirium U bmkcn; 
tkr Mia of vmt (Iccnoim aiid a movemciit of llic rcprc- 
II wliitiiaM bc^na. Tlie nicchniiic i>n>ixiM» to n]<])ly lulru- 
klMB to tbe Atilowiiij* iiuudiuDs : Tlio diiuiimtioti gf iho 
■■1 «f amrt ; llie qiitckticm of tnovcniciit fur each rcprc- 
•HlMiMl ; tlM qmtnlHM uf time <lurin); wliich it iH exo- 
flMad; Uh modiato or lainK-iliato awaking of rcprwcixa- 

W« aumot cntrr here into an cxix*ilion. Wo will 
mify Micnipt In »1miw Ihw, by the M vf tho "law of 
■tyMdnrtran," lIcHxirt bclio'ca Ik ran explain the for- 
■Htina uf grocrul Mlca«, aiw), lu jurtii-ular, Uie nolioa of 
tfmn. 

Id oDiiMriaeDoe of tliia strife for cxUtcnco among tlicm, 
^Kk R^wnvnlation omipiri tliconnwioiiDncwonlya Uniitctl 
tiaie, and !■ diangnl into & simple tcixIciKiy. Ilcrhart 
dnea not give im a very elcar i<len of llic nnlnro of ihia 
trmk-nry ; we ran rrj>m^tit it, liDwcver, at a slate of 
«T|uililirium; «|iial ami nuilnirj' furros choi-k rnrh oilier 
BuitDally. Diit when any HmimHtanoc orcasions n dimiuu- 
ii>«i oC arrest, the temleney iHvunica again a rral reprcKcn- 
taiioa; it allnins fin4 ihc " ihrcsholJ of eoiweionHiicw/' 
(be rltible horiaon, then mounts above tlte horixon (fVeigm). 
Thisaxn-mling moxTnient of a rqtrcsciitntion cxeilcs that 
of anatngott.^ Mntcs, dimI thus the gemml idea is pnxlucptl 
IN romoiMiAnow. It u duo, (hen, not (o a p|»ec!:il power 
ibal lite MNil exeirincs over llta simple percept ioi)i<, bnt to a 
■iilnni rcaeiiun of aoiilofroiw perceptions; the dUfcfenres 
arr olxeuml in the nia-«tof jwrvejitioiu, oikI there rcmoiiu 
aaly what they bavt in ooouuoa. 
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If wc consider tlic notion of BpacCj we will find that it 
arises from a sucocssion of Bciu^tions. Our states of oon- 
6(noiuincss can be a^ssociatecl in diiTerent ways, whether it lie 
for the prod ud ion of combinations or the formation of 
simple sucocssions. Tlie suocessions themselves arc of dif- 
ferent kinds ; but there is one alone that suggests to us the 
notion of space; it is tlic succcsKion (hat can be rctcrscd, 
that is, whose diiTerent tenns read indiflcrcntly from A to 
Z, or fmm Z to A. Movement (of an arm, a limb), coq- 
sidercil as a real fact, plays for Ilcrlxirt only a secondary 
role in the acquisition of our noti<»n of Fiiacc ; it is tlio 
occasion of this idct\ only as fur as it produces in coii- 
s(*iousness a series of states that can be reversed. '^ During 
the progressive movement," says Ilerbart, " the first repre- 
sentations fall (below the threshold) successivelyi and are 
fused gradmdly wilh those that follow. But upon the 
least return backward, these earlier representations oomo 
back en massCf are raised (alx)ve the threshold) by means 
of those which are there addal, and whidi resemble them. 
It thus hopiKus that each representation assigns its place 
to all the others, since it must place itself beside and 
among them.*' * 

The notion of space arises then for Herbait from an 
association among states of consciousness. Every other mo- 
ment (feeling of muscular activity, resistance) is neglected 
by him ; he takes account only of states of consciousness 
and their relations. This has given occasion to Lotjse to 
object to this theory, that certain series (for example, the 
musical scale) can be read indiiTcrently, from up down or 
from down up, without giving the least idea of space; 
and to other critics,' who have maintained that this deriva- 
tion of space itself previously implied the idea of space. 

^ Pky<Mogie ok TFumumAi^ p^i. 119, 120. 
•Ztii»ekriftfirPkikmpkk(l8M,ioll,2). 
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III. 

W« an Dot conoGrnol with Uio itiKly uf tlic i»ycIi,o1o}7 
■f IIiiilwrT in all ibiilcCalls; what pnvMlui'cuiitaiiu liio 
^HiMikW; then mnnin only l\fo {loiufat lutlutaiu us; bw 
Awriw of KtMUiou anJ tlie K^ 

Tn Harlait, all iMvcliulugiml fucbt, without exception, 
TIm; pltcncmciui calK-U feelings, alTco- 
tioOA, floarc*, )xbwiuu», clo., do tt'it oonstitiitc a 
I wprtie* ofipurioJ to uivas. Tlic plit^omciia rtf fccl- 
■(MDDnlingtoiiini,Brc itotoron irmliH-ililoualun; tlKy 
ia Bot [(HMCut oaniliaUy dintiiict duimctcrislioi ; llwy 
■kdttU oot rurm a ■qnnite group ; llivy Jo not ivpruKtit a 
Hnal nudfi of pR]rxJitc lifit. On tlic Ulier luiml, ll>c (ixU 
np in not (rfttuvulitlinoM. Wlmt ore they tlicn ? Thuy 
■twply nlaiioiM. Tlic inrtitniliir Mate* of tlie wul iliot 
*^tjiniy eaXU (oclinpt (willi ihi-ir vurii-liert) arc tlic rtia- 
(■W ktorvit rritmtttliiiioiu. 'VUi* ilodriiic is fuun<l m 
Pf^ b An*4uttc. It uraM early noticiil (liat a group of 
fcti ipi the aaUictic fcclinga cninoJ by rouimI — ilcpciidod 
"i^n iotervalfl, that ia, upon relations bctwoca pcrccpUoiu. 
"«Urt haa gcaeraliial this theory and cxtcudcd it to all 
"* ftdinga. 

''Fcding((7^/«A/)an.-«Mi when one representation retnaina 
" (toOKnoiuacM in ooniKopicncc of an crjuilibriuiii omonfr 
"t braeM that arrat it and thutc which taxi to nuM iL" 
^a ilcfiniiioa must be explained. When one represcn- 
''''aa ovcrlapt tbo thrcnliold of ooiMciousncsa and is ex- 
I^iKlal, a ital« ia proiliioctl, which, in the oomnKm language 
" l^vbology, it calhal ao iiilclloctuol act If, on the con- 
^*^, the sum of arriMt is iitcraucd, the rcprcucutation is 
■iHrca below ilw threshold; the intellectual act ccaMs, 
^ aaoUicr tnw may an« : suppoMc tliat one reprcscntotiou 
'*«i ia oooacioUiuKM ; if two otJicr reprcacntationa of oe^vaX 
Md eoDtrary iurec tend, od« to retin it, the other to increase 
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it, a state of equilibrium is pruiluood. Tliis states rcMiIl- 
iiig, (u it scciiia, from a rclotiou among tlic reprcscotatioois 
pnxluccs a fueling. Tlius, suya LiiKlner, one of tlic latoat 
diucililcA of Hcrbort,* if we take a Iccling such as affiietioH 
caiidctl by tlie loss of a friend, Uie idea of that friend is 
caiiglit " OS iu a vice " betivocn two ideas : tliot of bis death, 
tcudiiig to produce on arrest, ttiat of bis benefits, tcndit^ to 
a cotitraiy elTcct. 

Hcrbart praises liiglily tlie division (from Kant) of the 
cniolitHis into two classes : let. Hie exdtiiig emotions (ri»> 
tiye), sucli as jny and auger ; 2iL Tlic dcprcasing (aeAauf- 
xendr), OS f«nr and sailntss. He defines tlic fint aa " tbe 
emotions tliat bring into cun^MOusncxs a iputntum of nal 
rcpn»ciitnlion grculcr tluin it can contain ;" and tlie accood, 
03 "tlic emotions tltnt dri\-c from tlie consciomuKSS a fwm- 
tiim of rcprcHcntftlion greater tluin that wliicli ought, firom 
tlic nature of these rcpresenlallunK, to be there." 

lu regard to tlie desires (lifydiraiy—of whtdi Hctbut 
foruM a group including the propenwiies, the paasiona, and 
tlie will as desire reacliing after a moral end — he dcAiia 
them OS follows: "Desire is the predominance of a repre- 
sentation tliat strives against obstacles, and then^ in thia 
scufle determines the other rcprcscotatious."' 

Every passion has for its foundation a dominant rcpre- 
scntalion ; when the representation of the object desired 
dues not nile, tliero is no pnsfuon. The strength of panioD, 
its charactcristio irnsiatiblcness of tendency, oonusts in tbo 
oonliDued effort of the doniiuant representation— or, rolber, 
of tlio group of rcjircscntations which pertain to the olgett 
of the pasnioD — against tlie continued arrest that it under- 
goes in consciousness. Passion arisoB fnun a maai of im- 

' lindner, LtMutk icr tmpiritdit* J^y dUbgie. p. 117. 

■We do not gl*a hen ih« d«uiled -J— i«~Hrt itf Um MMlkaa 
■ceonling to Hubart; thai wmU take h too kr. Sm FihliiJ ^ 
J ' tf t kt l i fU, U put, ebap^ 1 W 4. 
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malrr^d/ lutraiM! bol connoctctl rrprociiluliotix, wliIcJl 
ta^ in oppoaitioa to tlic n-(;ubrr(>inbitiutiuiiii of iY!))n>> 
iMUtiuo*. In mcUplior, it is the oiibi^nLtm of pniution 
■ad tnatm ; but, u «« nee, tlioe arc uot two focullics, two 
BlitJM, oppoaoJ lo each other. " I'assioiu are tcndcadca 
a tW dirKXkio of doJni, which liave their fooiKktioa in 
tim MiHifltka of Rpnvcntat iun*. T)icy arc tendencies, and 
M( aita ; mai tUa expUins the fact ttiat tlicrc are uot onljr 
Ic natures. TIic ahscnoe of civiliza- 
fiirura Uia dcvclopnicnl of such nalum^ 
IvaHStlw BMi* iMJolnl idcaat rvmain, th« more their union 
■ mAami to nle and order, tlie more powerfully will cncli 
art ArilKl/aloM^uid awake only ideas tltat am enter into 
M^U aoMbi— thm with itsdf." 

Xhmt wwtrjwhtn in tlto psycbolojiy of Ilcrbart we find 
HfHi^NitioM only. For htm this (act alono exphuns all 
^m4^iSkat ibt nents) li& It cxploiiw it os unity. Tho 
do, or, if ooe prafer the ottier exjiru»iun, t lie cotiitciuuaneM, 
fact, for Ilrrbort, a thing ajun. While earlier 
oniiitauwd that, fur » rcprcseotadoo to be 
ftmmkia, it WW only neceoBary tliat oooaciouaDees occupy 
■iMlf with it, with Herfaut, and his sdiool, on the cootrmry, 
oDaaciaaMiai ii only the {um of actual rcpreBcntatioos. In 
abort, it is an cfioct and not a caose, a remit and not no 
«npaal £icL Jiut as a tiling or aa object is the point 
whov diScrent aerica of imagrs meet, so the I is the point 
wWfw all the aerica of our rcpnwcntalions meet ; and the 
of the I, or the individual oonscJousneaa, is 
only as we diSerenliata this point &om the par- 
b^dar atria that iotcnect thera, 

IV. 
W« eaaoot aUempt here on extended criticism of the 
p s ytAo lo ny of Hcrbarl Such a study would noocssilate a 
il ititdy of details, at>d oould bo made only by one 
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versed cqualtjr in psydiologjr and matlwmaUoB. We will 
attciuiit only to show whcrdn the origiualitjr of liu eSurt 
consists, wliot Dew coDocptim he iotroduoed ioto pqrdiot- 
ogy, and the nature of the movcmiait that has ariaen 
from it. 

At the first glance, his originality is striking. The 
method of Herbort u ndther the aaalytio method of 
Locke, Coadilhu^ and the ideological adtool that has fid- 
lowed them ; nor the dcacriptive method of the Soottiah 
scliool ; nor the physiological method, seen dimly by Hart- 
ley, and developed in our day. Cooformably to its nom^ 
it rests peydiolugy on a tlircefold basis ; ocoonling litUe 
to experience more to mctapliysics, and mucli to math^ 
mutics. His mcthoil b, thcD, above all, mathematical. It 
is surprising enough tliut a disciple of Kant should have 
been tlie first to inaugurate tL Kant, indeed, ventured 
to predict " that psycliology oould never be raised to the 
rank of on exact natural ecicnqe" ; atxl he gave two prin- 
djial tcasnos fur this assertion : 

1st Mathematics is not applicable to internal phenom- 
ena, because these phenomena are rc&rrod to one condition 
only, time ; or, to give his words, " beoanae the internal 
intuiliou in which these phcnomaia must be conatmed hat 
only one diroenuon, tim&" 

2d. Internal phenomena are not aooessible to experi- 
ment, that is, to obser\'ation made in drcumstancca that 
are determined, that are variable at will, and that ara 
subject to the employment of measure. 

To the first of the observations of Kant,' L «., that id 
Older to present internal &ctg in mathematical fiwm, tlicy 
must have at least two dimensions^ it haa been answend 
that this is actually the cose, and the oonditjona ■■>■!-*"* 

■ For Ail diMOidon. m^ In putteaW, Wnadl, OwmU^ 4r ftftt- 
A f ia J i n Pifik t hgi i, pp. 8> a> 
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Bpoa mn mluoL Our i«a-ation«*, iicrccptioiis, fcclinEs, 
at* ml^cct nut ualjr ta lliv cutttlitioa of time, but to vnria- 
tiuM «f iitUiuitg. Tbrjr luc iutviL-uve raa^nUudis furmiug 
aBEficiia lime. 

Ai Id Um Mopod poiDt, BltUiugli Ilcrbart scvins never 
to harcoionJTCJ the pc«wilHiily of experinKiil, it is tufH- 
dnt Is nmll tlie work duoe lal«r iu |>iycl)opIi;'sica by 
Turner, Volkmuin, lldnilidlz, Wuinlr, Delboiur, etc, 
^Aidi k to be tmlixl st ieiiglii io iliU bonk. PotibtluM, 
mtMatut a( nwuiNuocw are uiKlctcntiinoiI ningnituilcM. 
Ck ia it iDipuntible to tktcmuiic ibuii, tliat is, to submit 
tWa to DnMure? Tlte (weiitial ooiHlilioa uf niuwiro U 
tiMtWnt be K fixnl ivlati«Mi bplw-cm llt« mctuure nml that 
*ludi ia DKikMJniL Sucb a rclaliua U tJtal of el1i.it oiid 
Ma Ib tb« pbyucol tncnccw, wc nicnsure vnrialiutLt in 
(toclijr variotioiH in ellcc4. lu {wj-diuitbyskx, it in (lie 
tWnij ; ibc varintiuHii uf catwc niisiHin! tlie variations 
*t tMed. Tbe nuusurmiuit uC liiuc odcn a very old 
otm^ie of tbifi pmnw. Ixt ua nioiMira titc course of 
Mriakrml dotos by tbc lutl of tltdr exIiTnal oium — tbo 
■ntBoit of obivcU in iwlurv — ni<n-eiueut tlmt ilwlf tm-n- 
^m tb« suoRMwa of our Rlalcs of consdousueM. It is 
MmlogDiM proccws it Kcwtw to un, tliat psycbo-plysiciitts 
pwne in Rii|J(>vin); tbe iiitciu'ily of exniatioii (cniuw) to 
M'ttan tbc introMty of seiualion (I'fflrt). IVrboits, in- 
<^, it «i]ul<l be (Hmubte tu pnxix'il bcrc exactly aa in tlic 
p^Tiicsl ncoraB ; to measure, an tlicy do, tlie cnu«e by tlte 
•ftd, ibat is, the phcnoDtcuon of ootvciousncsa by tlic ex- 
("wl artioo tbat it pnidiiocB, i. e., by movemcnL But this 
■Abod bas been hiihcrlo little followed becuiM! it presents 
pari dilBcaltiea. Tu ooocIihIc, it ia e\'ident tlmt tbc aaacr- 
ticM of Kant cannot be aocrptcd witbout examination by 
wmj one who has any acrjuaintance with the stwlics ia 
pydtofJiyBOs which have beeo pobliab«i in tbe last fiAeca 




Yet — and tliia briiigA ua bock to ITcrlurt— cxpcrinimt 
luis been applied to one group only of tlw statos of oon- 
Bciuiunee, to the pctvcptions. It would appear applicable 
also to another group, to the stntcs of oonsciousiwn oon- 
iicctcd with motion, i.e.,U> the reactions tliat follow pcr- 
ceptiou. But these two groups arc fiir from iududiiig tite 
totality of iutemul pheiioiueiiu. Mciitory, aletmct notioiw, 
the logical proeouctt, etc., 0|ipcar to be outside of c\-cty ex- 
perimental process. Wc might, indeed, calculate tlieir 
rapidity, thnr dumtion ; but their iDtciisi\'c variations 
rctiinin uiMletemiiiied. Ciiiucqnently, tlie only possilde 
attempt to proceed scioiitifmdly ticre ooiwiiits in tlic em- 
ploy of liyitottifMiH and ailculntian. Tliia is pnx^wly 
what Ilrrburt utleni])tcd. lie wiehcd to ojiply tlimtigh- 
oiit the entire domain of psychology the mctliod puniiicd 
in llic other sucnccs, siicli as matlicmatical phj-sics. Tliis 
method ooiuists in setting nut with lij'jKrtJHMes tliot ore 
probable and Ixued u|M>n experience, in applying calcula- 
tion to tlieiu, oiul finally, in vcrifpng by cx|)crimcnt tlw 
value of the theorctlral results, lltu Ilcrbart fi*llovred itt 

Hia ]K)int of dojMirtnro is certainly liypotlictical. Wa 
will not Dpcak of the tlirecfold sup]>otntion tliot he urgc*- 
uimi) ua from the fintt (unity of being, Icmlcncy to ouQacr> 
\-ation, fact of consciousness oa ita result) : it is pcriiaiis a 
necessity inherent in all iwycliology, eveu the expcrimcutal, 
to xot out with eonic mctaphpicol hypothcua. Tlie true 
hyjMtliCjis that scrvca as basts for hia jwydtology is that 
stutcH of oonscioiisnos arc tbrcoa tliat strive among thcm- 
aclves. Tliifi hypothesis, if it is not the boat nor the only 
po^etble oDC, rests at least ou powtivc facta. But Herbut 
odds to it a series of others tliot acem entirely arixtnuy. 
We tiave already noted many by the vay/aod it woakl be 
easy to point out others. Tlius lie admits that the repr^ 
scotationa have residues, by means of whidi tb^ form ■ 
combinatioQ (Vendaitebimg)} but be adds that between 
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wy pc Mu taliuo wid tUe n»i<]ucn, tliorc u a mriprooi] 
B Uot M dinxtJy proportioiuil lo llic product of ilio 
PGuJtiGk, (overaely pnijNiniuiial to tlie intensity 
•f tl» rqirciciitiitioii." TliU lijjiutlicsu roets on no fitct 
«f ezpnicane aot] tm do tnalliviiialiial ncossity. Aguiii, 
B «nlv lo Jvtcniiiue lite oLhoIuIg iiilciisit/ of a rojircscii- 
I MShi, fe puMiu tlw followiog lij'jMr)iciii.», wliidi is cntirvl/ 
aMiMwrj uaX uajwutnbtc : if two rcprcwnralions, a aiid 6, 
mn ia emnpletc aDtngDniiini, oral tlicra ariw a titini, e, Inn 
■MaguobitM!, the «itii(;ooiMii bctwoeu a and b cctuoi immo- 
^BtaJjr, Mini Uitli fnll on e, almuM, sirs a rrilic of IlcrUirt, 
^Iwofiglitrn niiglit Jail upon an innocent iiinn. It \» 
T— *■". M Wumlt iiu nsnarkci!, tlial, if nx-iproail nrrc»l 
feakap OMeiitially tu uitiigoiiidic ri'pniwiilalioiia, tlio iu- 
4waCM af < oogfat wnpljr lu nioilify lliatanbi|piniftm, not 
■••^fHiail; jMtM tbo ollrartiuii bctnrocn two boiliot is 
waJUtA,hi/i BOl ■oppnaml, liv (lie inlrn-rnlion uf atlitnl. 
IW t— mnn «ld<xi in (In; bjpudicsca of Ucrinrl, ia tlwt 
ihmf ai* imrdjr bMed npoa experience and itapported bjr 
fn. r i>«M induction. A« for ex|icrinicnta) wrifiontiun of 
w—hi, it ia ounplctd/ wanting. Herbort does not appear 
l» karc fimaecn tite work in pMjrchophvMra of which we 
hare •pwlccn. AikI, moreover, tliid verilianion cotil<l only 
kaTc U«n duue by physicists oikI pIiyuologiMit, mid HcrUtrt 
vai a pare n>eta|>liyr-iciun with mathemalioil tniiiiiiig. 

Ilia eonopplioii of |Myrliolof;y is tliat uf a mcrlionic uf 
aiad. He tried to poM from vague dcscrijitiun of (vtycliie 
ph fm i nieo a lo precitt kiiowlcd]^ of llie elementary stute* 
tk^ pndaoe them. The phrase cilcil above: " Pitycliology 
wa^ruilj the mini with reiirescntotious as phyjuolof^ 
oaatfrncu the boily with fibres," shows lliat he nude 
■nwtl a m-oluiion analu-^NU to Uiot o( Bicliat in armtonty. 
Birj«t subatituted a niurli more philosopiiic ntudy of tlte 
arpaa tor pure and simple description : tlie Mmly of lia- 
na (later, aoatootal eleomttsX If Ilerijart liod auo- 
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occJed, be would tmre created » gcncml aootomjr <^ the 
soul. But Uk very form of tiu attempt duoiocd him to 
Ciilurc; for if ever the roducttoii of the atates of oonscioufl- 
iicss to a nicclmnic become powible, it will not be by meuu 
03 simple as he imagined. Admitting, as is possible^ 
tliougb there is ootliing to prove it, tliat calculus can mm 
i\ay be applied to psychology as to pliysics, it is oertatD 
tliat tills last phase of the Mneiicc can be attained only 
when, by suoccstiivo rodiictioiu, [Myclwlogy has been previ- 
ously relegated to biology, biology to sciences less siid lees 
complex, mid finally to iiiecliaitics. Thus, in our day, it b 
not to ail abstract moclianic, that is, to abstract rcbUoDS 
between nbetract forces, llutt pnyehology has recoorse; it it 
the iicr\'oiis mcdianism alone timt oouccms it, and this la a 
siidicieiitly lienvy task. It ifi better understood now than 
lil>y ycara ago, tliat the transition from ps)'cbology to 
niet-liuoioj can uot be mode at onoe. 

Tlic judgment of one of tlie latest disciphs of Hcrhort, 
Yulkniann von Volkniar, will serve us in oooclusioo. 
Very favomble, as is ualtiral, to the malhenialical |ii^- 
chology, it lias, on tlie other haiHl, the atlvsutage of hxittg 
its (rue nienning, and of determining tlie exact pneiliou 
llint we must assign Iiini in the aetioul. 
- " Alutlicmaticol psycliulogy," says lie,* "is not, as Foit- 
l3;;G would have it, 'an ingenious diversion in imaginary 
mugiiitiules.'" It oonsirtts in submitting to systematic 
exjrasition all the (iuantitati\'c dctermiiutiooa tliot are 
neccHmrily met in the p^jxhological functions. The ideas 
of action and reaction, the intensity of rcproscntatiotM, 
niovcmciit in the different states of coDsdousnoss, are met, 
under one name or another, in all systems of pnydiology, 
and even in common hinguage. It is certain that tlieaa 
dctB liave a more or less quantitative dianoter. The 

' LJuhick d. P^/eMcfit, 0. •. w., S vols, 1876-6, ^ p. 47^ «U. 
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inil rspooilion diflcm Uicii frum llic cutnmon ox- 
miljr ilukt it nevkit to Mule willi »U(-tiliuJe ami . 
D wUat (vniniuu tuage Imvcct umleteriiiiuuil. It m 
■Bjut to ooiUuaiMl iJu; nllaii|>ts of ttic wJiool of Hi-rlxirt 
. vitk tbe prrttsMlci) tnalhcmulkal ptiiltMopliy tliat cuiisiKla 
•■Ijr ia an cni|«jr play of fbmuilm, dMlucliuns, and arbj- 
tiarj cmlcnloliotw. Malhannticol j»»yhoioffy nnvr pro- 
foma Icbt At nMe of jtt^Uoiogy. It rcrnims from all 
iknrtiptMa uT llic naliin: of Uid euul, ils rvliUion to Ixjily, 
iW onpn of tTpfnnttatioDs ; it docs not nj'ply calculntioa 
l» an|Jc i4ata!L Ils iiidy prclcmuon — and it is a just ono 
■ ■ m to aJTunl n maluiil of JiiHliiig tlic cjcnct formula of liis 
^■cnl liv« lluit rule llic fvci|>nxii1 rt'lulimit of rvpruii-n- 
lalMMi^ uhI of alicminiut; a mci-liauic of the inlcuuvti 
Maloi of tl<r i^iiriliial life 

** II if ol^crtvO lliat it i» iminiAoiUc to Ciiil a iiiCAeure for 
pofducnttptiliHlai: mliciKvit iacuncluituil lliat nmtlicinal- 
1^ paydiulii^r^- UUinvii. Tlioiil.ji^iii.ii NtuiiU) l>c jii.Hl.iftlio 
a&cl «CfC nude to ipply odculotion to ooncrete atatos; but 
it m mmSm only to ddermiae rclatiuos, and never to measure 
bj ■ ixeJ Mamlan] ibe aUtos of coiuciouiuicn tbcmselvcs. 

" It is added that lli« Rlationa with wliicli paycliology 
d«la are nllicr qtulitative tbao ijuautitalivc and thrae lat- 
ter can Hut be isolated. A rcnurk tlut is Iruc in many 
rcFi^ru, but is of v'aluc only ogniiiit a system tlint tcuds to 
al^irb ibe wliole of psydiology in matbcmalics." 

The author wbotn wc have qiiotal iin«lcn4ands Ihat till 
uom a(lnn|4a liave taken as point of drpnrtnrc hy[)otlicecs 
loo aimpla ami too ^rsteniatic, lliat they Imvc been too 
drpcndnit on tbc pntblenw of pure matbcmatica, tliat cer- 
tain difficult qiKvlions have liccn trratcd loo lightly ; but 
be naiDlaiiM tltot ibc nietltud of Ilcrbart leads up to prob- 
Itwni that arv inaoramihlc by any oilier method, tlint herc- 
totoK ibia metliod luu been de\-el(i|«d loo little, aiid ita hi*- 
iMty baa been too abort lur a lair jiHli^mcuL 
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AVas tlio cITurt or Ilcrlmrt without precoilcnt ? Follow- 
ing ItoacnkranK, the firat systcnutio application of mathe- 
mntics to pi<iychohij^ was mndc by a physician of Vicon, 
Xic^loy, who has been ooinplctdy foi^ottcn.' Whatever 
eniiliiion may brinf; to light on this point, the cflbrt of 
Ucrltart bchings pccnlinrly to him, and ho nlono has fbundod 
a scliool. As this book is not a history of German poy- 
cho1<^, it is not in point to eoiimcmto his disdplca. It 
^vill suffice to show, at some lengtlt, that he originated a 
givnt niovemcQt. 

t)i-obi!4cli (Morite-AVilhelm), who is still profissor in tha 
UiiivcnMty of Lcipsig, may be oonsidttfod tlic oldest and 
l)rincipal ivprcacntative of tlie school. His psytdiology, 

' On Ihit point, w« Volkmuin r. Volkmmr, work ilntAj qunU>I, toL 
I^p. 480. IIcci(c*Bpan>(;«fracnWoUi;UUlakB(nra,whIehiliowsUMt 
thu diacipla oT Le)l«iu h>d OMcdved th« pCMalUli^ at m fKjthcmmUj. 
In hU FifABtagin empirua, ( 622, tflcr MMn* demontnUiMM. ba ^d*i 
ITiiiremala liaee ad pftkrvmttritm ptrliaeal, f«M mmlU A—t— ttf 
nilioKM mnlkrmalitam Iradil, « adkte m dm'dcralu eH . . . /Am ms mim 
fiiu a m* addaeimtir qwim ■! uUeUi'yalvr don* ^^m wtmUU Abmbm Wf 
niliontm wiaUtewuilieam alqae lime yfDkmmUi Jim mm ptmiUmt, ^fut 
appnnat aaman TMOf m in tu jma* ad ^wt n U lttm ipMtMl Itfm iMllaM- 
■lim* Kfw, terilalAmi maUitmmlicU, La, 
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1 in two workjt, «>[>ccially in tlie Eratc OrundUltrm 
dtr ifal^tmaii»cha% I'm/eJtologie (IS^O), is dianiderizod by 
wnark aMa clcarncm. " Mathematical pHveliology," eaya 
be (work Dienlioned, p. 7), "ia ooiifineil lo llic phcuomciiA 
of oomciouMicM, uul seeks U> citablisli matlidnatiml rclo- 
tioBt laoaag titan. To <to this it mUKt build upon hypo- 
tbctiod eoatrpU lliat arc not given uiiJcr color uf fact ; but 
it pneeed« oliicrwise (han luwIuiiiicB, wliich euppuecs 
impaKtinlilc material poitils, furoa in action, and a law of 
iaertia. Until it has nunxnlu] in establishing niailicmat- 
ial rebtioos among [Mycliic plivnomcna, it Icnvus tu mcta- 
ylljMCs) rpoculolion ll>e took of iiitcrprvtiDf^ these math&- 

1 beta tn • wtne tlial m material i^lic, iilcnlistic, in- 
>, or my otIicE." Further ttmn this, Prubiwii is 
1 lo Itara liantcnol lite return to llie |>liilompliy 
at Kant, a return in whidi all the Gorman sclioola liave 
■KM* reoentty }nincil,' Kiirtlicr, we will iianio ConiHIiin, 
who » apeeMlly akOlcd in the phyaicn] adeoeca, bat who, 

I hia ihidiea in electricity and molecular physics, 
I publtsbed a Thmri€ da Srhau imd Itaum/icHfn Vor- 
• (1861) ; Nablowsky, who Ium studied feeling in hia 
G^iUdtbtn (1862) ; C. A. Thilo, who is the hirtorian of 
the adiool ; Roh. Zinuuerman, at present professor io the 
UBircrsily of Vienna, who is its aslhetician. The in- 
^Meoee of Ilcrimrt lives iu some of the phyaiulogiitls, as 

■ VaiUafw, JMMif, thrtwtfnut u. Langr, p. 234. It ii cariooa lo ao- 
^m Ikat, bt laSO, iKmt b befora moal of ihe rtmitiai-nnrj EaglUh 
wwta, DivtAKh •zpUiMd deu-l; Um cCDCnl natur* ot iht law at 
a— difcw ia pjtfc dl ^ . 'fSgrchologjiliawt that not onljnMmorjruid 
bnaaiaMwa, W Jadfi«»nt, mMminft raiadctiM iuclf, tnJ Id general 
aU hiftw MliTky sad all darciopowtit of uloil rat upon lb* aaacia- 
riM h4 npfoJaOloB of «alM <4 RxMDOiMnM; (bu this npUins 
aka Iba <fal TarUtkoi of tetlla^ •MOtloa, 6miT% poadov, sod 
sail id viU. Bat tkcn •aplkatiom sr» sen>an«I bj naarsUUss tkal 
^>a sliy ladslSTwiaels chsiaaw. Thk arisM frcw ibsir lack of 
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John MQller, aad in one of Germany's greatest atodcnts of 
insanity, Gricsiiigcr, wliu luu even borrowed from Her- 
bort liis definition of niwlncBB.* ' The best idea, monover, 
of tlic influence lierbart lins exerted od pliilosophy in geo- 
cral can be obtained by a perusal of tl>e Seviao t^ Etael 
PhUoaojihy* founded in 1860 by Allihn and Ziller, opoo 
v'hicli most of tlie Hcrbartions labored. But we pn^raos 
here anotlicr end, i. &,to sliow that thia school boa prodoood 
an entembU of rcsearcli whidi, in direct opposition to tba 
simple and exact character of matbematictl psydnlogy, 
presents a cliaractcr singnlarly vogue and complex, (it is 
tlic etlinographic psydiology, represented by three disciphi 
of Hcrbart: Waits, Lozania, Stdntbal. V 

At lirHt sight it seems strange enough that so conerete a 
&rm of psychology should attach itself to the school of 
Ilcrbart; but, in fact, the disciples have only devek^xxl 
Bomo of their niastcr's vicuv. This point deserves ottontioii, 
for one would hanlly suppose tlint the founder of the 
niathcraalical peydiology would liave attached grait import- 
aiKC to sucli iavestigatioDS. He miuntains, howe\-er, that 
psychology remains incomplete as long as it ocmnden maa 
only OS an isolated iudividunl.* Ho was oonvinoed that 
society was a living and organio wholes ruled by psychiH 
logical lan-s tliat are peculiar to it. He has writtfa a statie 
and mechanic of the state, as he made a static and "*«^nifl 
of ideas. Some of his disdples have developed what ha 
only indicated : theooe has arisen a kind of work that pay- 

'OrMMngOT, T^raM ia maMit* m n talm, TneA IniMk, |k M. 

*Ztit»Ar\Jtfir dU €tQd* PtulimtptU m 5mm Jm mmtm Jiili— ». 
Among ooaleniponriM «• vUl motion lbs BBtbor of tk* ffiriwy ^f 
UaUriatiMm, A. Luiga, who hM hlawlf pnbUdud DU aitmik$mt Jr 
matiimodtdm PtftUogit. DuUwrg, IMS. 

■IdUiMl dcr iV*«feH aJ sd^.piMO^FDrdMsIlSM tUiptia^ 
•MlbiWt: ^JfrHKMtpraknUPUlHvU^eh.lS,'MidtlMhfD«Mgnt 
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rtiilnnj did not kaow beTon mad wiUi whtdt wt wfli aow 
Woonpisd. 

U. 

' Do jroo wmnt to oodCTstaDd th« Greeka and RcHDatu," 
■ud » philoBopbR- of lite ciglitccuth oi-utury, "tttutly t)i« 
I aad Fmidi of U>-4lay. Ttie men dcscriltcul by 
1 Puiybius raemhle tlie iuliabitanU of Uie world 
• us."' Id our daj we tbink clifTcrcQtljr ; w« 
t lUl alMtract •tudy, unouollng; U> some gcoeral 
^ gin* * koowtedgc of ama but not of men : 
I that dl wlio share our oommon humauily wen 
■ot fSi* ij> K oxuinoa tnoukl, and wo are curious about tho 
■aallcil of tbeM diOcrenccs. Hcuce a ih.-w ooaccption ui 




A* lai^ M mtarvluta confined thcoisrlvea to n ptiredc- 
■m p tino of noca and of )>pmn cooaHlcred m pcmiancot ; UM 
lo0(; Mi lii'^oriiLD*, inillfli'n.'tit to lliu vuriuliotu vf tliu liuniaa 
mbI h tht bpn of agu, wpnad apoa all tbeir recitiila the 
^^M aaUbna and Boooolotioiia voniisli ; an abatmct psy- 
^alagf, tUu that of Spinoca and Coodillac^ ncmod the only 
"' . Nothing dae wna tbooght cf, and when 
I and aubtle apirit waa aulijoctcd to minuta 
amaijmm, it waa aaid of thia p^chology : It bos given na to 
kmvmnmn. 

Bat wfacB the ido of erolulioo was introduced into the 
•dbaoa of liit and into hifltorical study, Mirring and rcnew- 
iag the w^nlc^ paycbology lelt the impulae. Tlie qoeHioo 
via nind : ia thia abstract study of man anfficieot T Doe* 
it giv« man than bread traita and general cooditiona ; to ba 
mmfiit and exact, doea it not need oomplrtioa T The lower 
frraa of bomanity have exhibited particular nodes of feel- 
wf aad aetioii|^ and the history of dviliaed peoples haa 
mt, in aodal ideals, ia monl or 
sVUL 
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retigioos oonoeptioiu^ wad in Um langmgei thit «xt ic— 
tliem. 

Psychology bat profited by it It oocupiea, in fiiot, in 
die structure of human koowledge a veiy tcuot phao b^ 
twccn luology below and history above. For if it ii dear 
tliat sensatioD, feeling, and tliouglit exist only when tbere 
are broiu, nerves, and organism, it is also dear that social, 
moral, religious facts, history entiro, la only an dfect of 
wbich tlic human soul is the cause. Thus psychology 
shootii its roots into the sdcnoes of lift and blossoms in the 
historical sdenoos. Whatever comes to light ia thess two 
groujM of sdcnoes ooncems psydwlogy and often """^'^t it 
profoiiadly. 

Of the two, biology has done more, and we nay well bft- 
licve llutt wliat it lias given is little oomporod with what it 
lioa in reserve. At the first, it took bold upon the vfty 
sources of the jMydiio life : it contains the oaosea, Oon- 
plcx OS it ia, it is much kss so than histoiy. It has, above 
all, the advantage of a ujore prcciso and rigoroos method, 
in tliat it employs direct oba(»^ratioD oud experiment. 

The deposits of history are loss numerous and more Tagoe 
in diameter. The study of Unguage, rdigion and eastom 
Ims led, however, to important nsults ; and if psyehologr 
is to be no longer a tissue of abstractions, bat is to Hmn itm 
way more and more into reality, it must apply itadf res»> 
lutely to solve die problems of linguistics, morals, and 
aesthedes, whidi ore important ports of itadC If metho 
mttdcs owes its progress largdy to the necess^ of lear- 
ing the domain of pure abstmction in order to expUo 
the complex phenomena of astronomy, medianioi^ and 
physics, is it not natural to suppose that thb abstmot 
psychology which has been taken for a lot^ time for ■gtf' 
chology eodre, will find profit in the same^ by a^yii^ 
itself to the study of the varied foots of human Mtnn in 
bistoiy, custom, reli^oo, literature^ and lat^oi^r Us 
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mm^ — tU hw htm m un])eifectly explored ooljr becmua 
Ab adcBM dwt iHiimiFtf it luw b«ai shut up io iteclf, liu 
WiB mlinif if«aulative, *nd liu <lc«[nHd or nc)rleet«d the 
lyoataDfloai Bod ooocrvte iruutifotatioDA of spirit. 

W* mmt be (^nlcfal, tJtenrure, to all in Geraianjr wbo 
ianm ■ttonploct to ewuribute l« tbo difBcult work tlwt bu 
hmm «dlad ethnic ptTcbologjr. 

Aa mrlj difficulty i« to determine pracuwly wliAt phoe 
A* minwii titiwi of tbe lliUxrpttfcholoffie occupy in the 
fi^Mi mtmmtul. Mao !• Xudicd in to many ways by 
■Mhiapalafiili aod biftoriom, hy the lilcniry critic aad 
Ika Ihcolft, thai in thia body of dforta, which arc often coo- 
•■fiflloty, however tbey tend to the umc end, ouc finda it 
I JHmIi Io act biouelf righL AVithout nttcmptiof; lien 
M^fAuig lihe ■ dmifioition, we are able to dtstingui«b 
Ikn* priaeipal convnta. 

TW Boat eooatlermble of tlM«c, ia tliat of the doctrine 
of the tnu)*ftinuintA. By JU very general character nod 
ito fMBBU|iiliBM with the problena of origtn, thia dootrine 
fcaa a iharartir m nocb philoaophie aa paydiologic^ altboi^h 
it h— bwMnbtaomeejMd lent idew into paydwlogy; aa that 
mt efvolalkHt aod henditaiy permanence. 

n* aBthropokigiata fitnn the acoond group. Tbey are 
•ipaaaUy givtn to the atudy of phyaicol man, ooofining 
llHBadvca to vague geoGralitica aa to the psychological 
w ari lMa of the human race, its customs, sentiments, ideas. 

Soaa others, on the oootnuy, have given themselves 
tirrly to these latter manifestations. Part, as Lubbock, 
Tyler, MscLwinan, Bacfaoftn, Heibert Spencer (in his 
H m mfi im Seeietogg), have iovertigated the natanl htatory 
«^ CHfaia ; othcn have studied language and religious be- 
~ ' 1 others, finally, aa M. Taioe, have applied the 

the expositioii tt literature and the 



It is to tUi thiid granp that the two neo belong of 
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whom we wuh to speolc : Tlieodora Waiti and ^ ■■■"'"■ 
Wliile Haeokol, Feohoer, GerUnd, Pesdifll, devdop, dis- 
cuss, or transform tlie ideas of D«rwui ; ' while Vogt> Vir- 
chuw, ScbafTliauaen, represeot pun MitbropologT' ; olben 
Lave attempted the peydtological study of the nwM of man, 
aud, though their work baa been m odert, it ia worth the 
trouble of deacaibiDg. 

"^lUiough not kuowD to oi, Tbeodon Waits baa a dia- 
tiDguish«d place in oootemponiy German psTchoIogy, and 
is often quoted in his own ooontiy. Bom at Gotba, 
MoTuh 17th, 1821, he studied nnder DrotHsoh, in the 
UDlverutjr of Leipzig. At the age of twen^ Jfh ^ 
travelled io Frenoe and Italy, fi>r the parpoae of eoHecting 
RutDuscripts, and of preparing a oritical edition of the 
Organon of Aristotle, which appeared in 1844. He located, 
on his return, as privat-doeail in the Univetsi^ of Map< 
burg, and never left- tlut place. Tliere he beeune a veiy 
intimate friend of Lwlwig, now Proftesor in the Univo^ 
sity of Vienna, aud one of the greoteat pbynologista of 
Germany. The two frieoda woriced bard, inatnicting cadi 
other mutually: Wuta gave Lndw^ leesoDa in mathe- 
matics, aud Ludwig taught Waits physiology and anatomy. 
At that time Waits pobliabed hia Btrndbook ^ PtgAologg 



t Fechncr, In bU woHi Eim^ JUan tw Sekifftmft %. BtttkUamj 
fodUcAte dtr Orjoiunuu (Lelr*ift 187S), ondwUkli •^Matellj' l» « 
plain lh« lelBtion of th* orgutk Io tbc Inonpnlfl, AeoMdinf la hbs, 
the Utter KMilu from the forair; •iparianM ibcnn ta thli vrtiT day 
in tha (ImviiiiKidtioD of orgMiio bodlM. vUcfa wa ti 
organic elcmcota. Tb« yroeww i In virtaa of vhUi ai 
Id iu infinite Tarietj, iwalta tnm tka tnamrj a 
plea: itaUlily and oon^dvaaUbranaatinL " ' U ' '" J 'u'ulj 
BnirSgt, Beriin, 187fi), BMintaln* t^ avolntka caa ba aaphJaaJ Iqr a 
imrair akaioo-iBeobuiIaU prooi^ ia wkkh a "pvcUo priadpK" 
naaUD«UMBaQadaofLaU)aitiaadHaiUrt,Minlk Fwbal ba 
pulOidHd a FUMmUi (Lalpaift 1874). H a A aTl V«to m «« 
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a» • Sdtunt Science* a book wlio«c style UDtl mode of 
czproMoa are remarkably clear and precise. Ami wlutt 
i» oot km worth/ of our notJoc, it lias a ocrtuia pliyg- 
iulc^ical ixtloring that is very rare ia tins school of 
Hcriaft, c^tcdallj at tliat period. }■ WaiU reports ex- 
poicMBt*, dtacnoMa and iotcrjircts miaor details ia 
«fCia and aoousticn : the whole seems little (o-day ; 
bal to be impanial we must carry ourselves baek forty 
^^■ik BcndcK, we must not couclixlc tluit ho was un- 
I to hii master, aiid proposed to exclude nil meta- 
I froco psyrhology;' lie proposed, ou llio oontmry, 
dunogli tlM moliaiiou of Herbort, to rocoocile ttio two 
parties tbcn citating: one, tliat Raw in psychic pbenoniona 
floJy funns of body (the niatcrialian of Feuerixicti), ihc 
•iLcr, that rvfcnvd all to itpirit (the tdealism of Ilegel). 

Ten ytsn aAcr the publimliou of ihia treatise on p^y- 
Anli^O", Waits prejximl tiic firet volume of his great work, 
A^'i^^ropaloffU dfr SaturviAtier.* He leil it uufiiib>hixl, aud, 
attltfiugh ttow Ripen§cd<.-<1, it is none the less a monument. 

How did Wait* pass from afastnct to cthDograpliio pay- 
Aolog/ T Etcd id the Handbook be was embarnsacd by 
fiw q w M t reappeanDoea of the JVaterMMMcA, and ia partKU- 
lar b^ tba way ia whidi the external world was reprc- 
aesMed to litm ; be seemed to have glimpses of the im- 
p Mrtan e e of these ooocreta researches; but we know by the 
of his pupil, George Gerland, that be was 



ba Mn BBtuvd bnaof tlM 

i te IMt (HMhwi nd Oo4h>). 

Si bask ttmtlm faw principal 

I iW fMSml kn of ihMght ; «, 



Itt, Natnra of Iks nol 
; Sd, FttUflf : 4tk, 



L I (isu), II (iMO), in (ties), iv (ism). v u>d vi 

(UH-TS). ntM k« Iwo won wriUM or eoapUiod b; Ooento Oor- 
« odWoa of lUo work hoo boH (ISat-Tr.) pabUtbod hj 
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drawn on by the gtudy of rdigioiis. " Waits ^desired 
earnestly to unite the two poles of mental li& : nataral 
science and religious faith/' He proposed to write a phi- 
losophy of religion. With this work in view, he studied 
anthropology, to attain a solid foundation of fiMst, just as 
be bad studied anatomy before writing bis Pm/Anlogie. 
He found that this Anthrapoloffie der Naturvdlkcr, ooQ- 
ceived at first as preparatory work, served another end, 
f. €., the natural history of uncaviiixed peoples. We must 
indicate precisely the peculiar character of this work. 

The vague title Anthropology may properly be applied 
to investigations of many kinds. The study of man in his 
physical, moral, social clmracteristicsy in bis development 
and migrations, is an attempt so vast, so unlimited, that it 
really absorbs all the human sciences. In fiict, anthro- 
pology rests upon an illogical and arbitrary conception. 
Every exact science has for its object a group of determined 
phenomena that it studies wherever it finds tlienu So 
anatomy, phjrsiology, psycliology, ethics, proceed: they 
pertain to certain facts and they pursue these facts in the 
whole animal series, indeed, in all life. Anthropology, on 
the contrary, is occupied not with a group of phenomena, 
but with a species : its unity is fiictitious, inasmuch as it 
exists only for man and by man : it is not as much a science 
as a body of facts drawn from other sciences. Thus books 
on anthropology treat only a small part of that which tlieir 
title promises. They are only treatises on the comparative 
anatomy of the human races : all the rest is treated inci- 
dentally or omitted. Waits — and this it is that cbaracteriaes 
Iiim — labors especially on tlie psychological side: he has 
put in the first place what other anthropologists mention 
only incidentally or not at all. 

We cannot deny that hb work has been in part super- 
seded; especially is tLis the case with the first volume, which 
is devoted entirely to general questions^ and whidi had the 
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misiurtuoe to appear a tew maiitlu bcforo llic Ori;/!n of Sp&- 
doL. The pAychoIogica] part of tliU vuIuihu (p. '200, etc), 
alltioagb v«rr eitcodcd, is now cqiiall;' out of tlalu. For 
WsiU, two priwipal prublciiu aniite: Has man o spct-ifio 
dwtfirterT Are there spccifiodifrcrciiccs (imont; tlio niccs?' 
To tbe firat question, WoiU rcpliM that the p^iycliolugical 
•hanolerwtka peculiar to nua can not be f xprouec] in an/ 
•■•af Uk proposed furmuIaA, sucli as tliut ofpcrfct-tibility, 
HaaakeiortJieni four groups: man eubduos nature to liim- 
wif fajr work ; be etnplojri articulate speech ; lie luu emo- 
tioaa tliat wrve u tlie Uuda of liis aocml life; he luu icllg^ 
ioo* OMMSplioaa. 

Od the vooxhI point, Wailz atuilics at length the pey- . 
«lMiiagieBl rariatiotta of the huinan races by nicnn« of vorio- 
liocM ID the •kail ; he fiuda no pru&t in tliia and concludes 
0ml, lur p^rdiolofpr, there »n no epodAc diRcrenixn among 
iW hnmaa race* (f/oM n tdne Mpecifi»citai l/iiltrtchudc der 
i/ewKAfMrarm in liueimchl lin gfiMigm L^hmg tjibt, vol. I, 
pL 393). M'hcnoe, then, does it oiW tluit there arc Mich 
ptat diSeraieca amoi^ them in tnatten thai pcftain to gcn- 
•nl caltBre and dviliatioo T For if we decide that diScr^ 
*a an not original we tnust inquire how they are 
■"laired. — For Waits, all is exphuncd by climate, migra- 
l>°«, and religioui ideas ; but above all by climate, which 
"theooly fint cause; the primitive diflercncc from which 
*" Oher diflerenom, of (bod, dwellings, oocupotions, political 
"^iia, etc, logically proooetL 

Wiihoat going fiirther, one mcs that mort of these asscr- 
^°** eould not be maintained to-day, or, at least, (hot the 
^X* tend iheother way. ThefivevtdanMadevotedtodescrip- 
°**uuhrDpoloe7,oo the eootrary, remain still theRnestool- 
'*<tiaa that exists, excepting mooogiai^ for the shidy of 
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the races in a state of nature. Special publications have oom- 
pletod or corrected the work of Waits in many points ; but 
no work lias superseded it as a whole. His second volume 
is devoted to the negroes and kindred races (Nubians, Aby^- 
sinions, Gallas, Malgaches, CofTres, Samalis), their material 
culture, family life, political oi^ganixation, customs, religion, 
intellectual qualities, temperament, and character.^ A 
similar study (vol. Ill, 10-IV) is devoted to the aboriginal 
races of America from the Esquimaux to the Araucons and 
the semi-civilized peoples of Mexico, Peru, and Central 
America. The last two volumes are devoted to the Oceanio 
races. They are in great part die work of Geo. Gerland, 
Waits having died at the age of forty-throe years. May 21tt, 
1864, leaving his work unfinished. 

Waits vbited none of the peoples that he described ; bat 
drew his data from travellers in these countries. No one, 
moreover, ever hod a more lively feeling of the greatness 
and diiBculty of Iiis task. He coveted for the accomplish- 
ment of his work, sajrs Gcrland, the combined powers of the 
zoologist, geologist, psychologist, and linguist His critical 
judgment throws light everywhere. He understands that 
the accounts of travellers may often be unreliable ; that the 
psychological investigation of the inferior races has been 
conducted entirely from a standpoint of conjecture. 

We commit the geological study of a country to a geol- 
ogist, the study of its flora to a botanist, the anatomical 
study of a race to an anatomist ; but for the study of the 
psychological cliaracteristics and customs of a tribe it seema 
to many men that there is no need of preparation or special 
faculties of observation. And yet no investigation is more 
difficult It is necessary, through the medium of languages 
rude and unfamiliar, to interpret feelings entirely diflferrat 

. 'See ctpedalljr t very good dcteripikMi o^ the ntgio with his maddm 
and Tiokul piMioiii^ p. 202, sle. 
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Aom oon; it » nennaiy to natst the inipulw — Datural to 
■mlcnn — to ucribe to tliwc nuc* our own customs of 
iktM^M ukI feeling ; it u Dcccstiary to eoporute their true 
t beliefs fruro tho mysterico willi which they are 
: ir •hort, it it necawary to tranaliite oontinaalljr 
firaa A text whoae eveiy word suggestn an oppoeite mcou- 

W«iu collecicd facta, but did tvot arrive, aa it would 
■rem, at a clear oonoeption of the psychology of the races. 
H« ftwlied cqirctally llie lower forma of hiinian <lc\-e]op- 
BMBt, a wtudy tlml will be, perhaiM one (hty, as fniitful aa 
that of the lower oi^anisnu haa been in nooloj^'. And 
it ii mk to m,j that a pivnuitan) death pnrventnl hia gpiog 
Otbera, after him, have digged in the same furrow: 
• aaA Stuott»]. Thcac may be ooiuiderol the tnw 
« of the ethnic pBycholoKV, 

SkitAtX ia known hf worka on the langnageB, in whiiJi 
ha dbowa dinoanging metaphysical teDdendo. He haa 
writl^ on their origin, development, claanfication, oa the 
rdatitMHofgrammarto psychology and logic He iaevery- 
■fcui eooTioced of the cxiatcooe of an AUffod, a collective 
sprit, the eoodition and support of all society and the boais 
of monl life, whone law is to be sought not in the indi- 
Tidaal soul, not without, nor above humanity. Lozaraa, 
Is jndge him by his prindpol work,' has less tlie manner of 
• p^dmtogifi than that of a moralist, nning the word in 
iW sense (hat the literary critic with us has gi%-en it}- This 
book is a scries of elegant cnays onotaioing fine remarka 
«■ faoBor as a psychological pbeoomeDon, on tact, honor, 

■ Dm Ukm J» SkJ*, (■ if— yf ti w Otr ■riiw Endrnw-m^n >. 
G^k^S*«L TWBnt«dilwaapp«MdlaBM'Un(8chladlcr)io 18S0~ 
ST. AM>ailki<»kariM*>p|>w«l(BvU:s,llTft-lSTa~IMl,IMa»- 
brV Wa «lll MMka >ba ba WMb A^ns IITa, mnI bis aoMfi^* 
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and gloiy, od fba rdations of tho arti among tbemBelv(% 
oa eduootjon and sdeiioe, oq longaage in its relation to 
thought We find deep audition in it, agneable truta 
borrowed from the romanoen and poets, but nothing that 
' resembles a rigorous sdeotifio method, no otasMSoation of 
&ct8 or earnest seardi for laws. 

^TThese two men, however, have fixed the ol^eot and do- 
termined the sphere of ethnic psTohology. Tbqr hava 
founded, even, a special BeotoD, to furnish its do cu m en t s 
and ooDStituto its Utcmtan. EBtabliahod in 1869, tUtZat- 
sehiifl JSr VSUterpgyAologie uad Spraehemtjuelu^ ia in 
its tenth volume — very little for nineteen years. It pro* 
poses to publish essays toward tlie diaooveiy of the laws of 
ethnic psychology, aod reports of historical, ethnolapcal, 
geo1«^ical, and anthropological fiicts; to study langoagt^ 
"not 08 the philologist or the empirical linguist^ but in onler 
to discover, with the aid of physiology, the pqrohological 
laws of language." This SanaD has fulfilled its promise!. 

Three essays (^ the first importaooe explain under di^ 
ferent forms the conception of the ethnic psychology.' 

In addition to ordinary psychology, which deals with 
individual man, there is room for another science^ devoted 
to social man, or, more exactly, to groups of men ; it b 
ethnological psycliology. That this may have a real ob> 
jcct, that it may not be merely words without aenae^ a 
"simple form of speech," it must be proved that tht 
stui^ of the individual is not sufficient At first sight, 
we may say : Every social group is composed of indW 
vidual elements ; study theae elements — whidi is the end 
of psycho1<^-— and all will be explained. Tlus ia a 
very simple thesis, but it does not deceive bj an qi- 
pearaooe of clearness. If H be tnia that the aodal 

■ ZUlw^^ «IC VoL I, Ink;TCL H, VwiBmim 4^ riiiF r i ii 
Om-uxM (r^nUMlMd Id Dm Ltkm 4. Smk, ti Kd.)i vaL IH, IM 
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I it BOfDclbing elw tlan a simple adOitioD of indi- 
^ If ibe fitnuMlioa of groups givot birtli lo new 
new funui of (loelopiiivut ; briefly, if Uie 
vbol« Im) iMjt BO orillinictiail sunt of units, Uit n cbcni- 
ical caoibinatiua dilTvrijig frwo iu cIcnii'iitH, it niuiit bo 
■Iwfttrl lli3t \yiierpnfdioloffie has a. province cxcliiiti%-dy 
iti VWB. And this is tli« trutli. The social whole dif- 
An m nocb fruni corii of its jkuIs as the laws of imtil- 
al ecQounijr ililTcr fmni tlio pnndplui of donicslio 
acMRMty urynl by a fallicr upoo his soil, Uy a teudier upoa 
bis ^nrd. Take a siuglct trac, aays I^izanis; it ooosti- 
tala M viyxt of sludjr for the botanist ; bitt plaiil sonic 
•q^uv baguo* witli Ail/ tlKMifuoJ tiecs ; it is a forest, and 
tkii fijral, as funuiuf* a whole, bccunin the object of anotlier 
noKs; thai of lomtnr, a scieitco which n»ts without doubt 
•■ ike pbjaiuh^ uf pliiut lifi.-, Iiut wliidi luu, Dcvortltden, 
■■ end ami inaum of its own. 

TW people takco m mame — In an iw em bly, a jNiblio 
gathcffiag — !■*• oertain peculioritiei of life that each iadi> 
Tidoa] aloM haa noL Whaioe do they comeT Are tli^ 
harm et the malual rdatioos of iixlividualsT An they 
ioSmitcly ntall iocremetila manifeated only in the inle- 
pal? History sliuws us likewise that a people may 
didrr io chandcr from the iiuUvidiula that cotnprse it, 
* Note the Spaniards. Indivitlually, tltcy liave an in- 
gmmmm pood-nalurc, as we see in tlicir n)iiunora; they 
mn cmpalile of noliility, and e\-en of sublimity of char- 
mtUr; bnt as a nation they have shown tlienuclvcs dcsti- 
tale of the sentiment of juMicc and cruelly fierce. Aa a 
■aiioa, ihcy have ile\-aBta(cd and depopuUted America and 
the Netberlamb ; they ha\'e mined themselves through their 
politinl and religious pn-judiees. Thdr Datiooality ■■ 
cihodiwi ia Pimrro and tlie Duke of Alba. A nation 
is then quite a diOcreut thinj; from the auembU of its 
iadtTidaal oMmbcn." In wbatm'cr way we explain this 
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difTurcno^ it exists, and the angle fiict tint it exists iffi»da 
gtxHind for the psychology of races^ 
- What is the unture <^ this Voltgad, of tliis ^rit of a 
people, thus presented for study? I«anis mad Btaa~ 
thai reply in a rather mystical style, " that it is not a sub* 
stono^ but a subject"; tliat it is "a monad that pene- 
trates and oombmes individuals"; that it is an "oljcctive 
spiriL", In other words, whenever men fiirni a gntup^ 
live together, oonstitute a sodcty, tliere arises from the 
eonaenaiu of individual (ttubjoctivc) qtirits a common (ob- 
jective) spirit, " which booumcs at onoe tin exprossion, tha 
law, the organ of the subjective spirit" Let ns take, for 
example^ one of the elements of the Voll^/eid, bogw^ : 
it is at first an individual product ; bat it soon becomes the 
objective expression of individual tliougbt ; its Uae, bocaDM 
it is the given form of tliought, and furtlicr, its organ, be- 
cause it is the instrument of all subsequent progress in 
hinguage. The some remark may be made concerning all 
the other elements of the social spirit From the oo»- 
•ensiu of these dilfcrcnt elements, from thdr actiiio and 
rcnction, results the formation of a pliysico-psyducal type 
which is the national resume. 

Tills "objective spirit" has a support {Trilger). I» it 
the totality of individuals? To Lazarus, it is simply tbdr 
mcnn. In o nation, it is ncccsKiry, at first, to exduile 
children, for in them the development is not complete ; on 
the other liand, to exclude exceptional geniuses; in short, 
whatever is too low or too high. The mean that rcmaina 
is the support of the objective spirit 

A point treated with clearness by Lasiras and Steinthal 
is the determination of the elements that eonstitnta tbo 
VolkgaM, These elements are language, ihytliolagy, rdi- 
gion, culture, popular poesy, writing as the basis of tba 
' historic oonsoousnees, art, practical life, customs, statnt* 
Uw, oompatioo, fiunily lift, and finally, tha mipfwal 
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tioo of that diOercot oumifestaUoDs. The Btudj of 
ae cDtuUlata the work of Uic peychology of rooea. Its 
Doera ia lo UTiv« tt psydiologicol knowledge of a pcoplo 
its wpitil mad idiuD, "bi discover the Laws Kocording 
wUch ill iiIibI activity — id life, acienoe nod art— de- 
if exlcodt, or ogatnuts, riacs or £illa, is rtliDcd And 
I, or ia weakened iumI bcoumbvd. To cmlwdy reality, 
r pBfdulflgy of tlw nuxn may not fpvc a vague and 
' table of tbo iutcmal (|isyctiiail) (juolilica of a 
if bat mast diaoonr the Muroe wliciioe tliey all flow. 
Xl OMMt Uy hold not upon such and euch [Articular and 
■ WT'lT^tBl dinrtiuna of ita ddvdopmcnt, but iU tolali^, 
vkb tbc lawi that rul« this dci'dopment " {Lehen der Sede, 
«vL I. pp^ 337-338). It must cxplola CAiMx-ially the fomui- 
tMi of rwn, dctcrmiDo the caosca that have brokco the 
fciiiiiiii Gimily iolo (lificrent pcciplea, and ahow, teloologt- 
^]y, what pnjfit iIm apirit of inan has derived from its 
dcTc Ui|»a >cm (Ibid., )>. z^ir,). 

TW aBtanl neooei aet oat fiom mtural hiat(wy. By 
IB aaalogooi praoen, the history of mao can be raised to 
Ih* aok of ft icieDOi^ and the proceaa of transromiatioa 
mm^Kt lo be ibe aame ia the two oasos. Psychology ia to 
hialary what bitdogj is to aoology and botany. The Uws 
(/ biognpfaj, that is, of the development of tiie individual 
■and, ooght lo be exhibited io the psychology of the in- 
dnridnal mind ; so the laws of history, wht^ we may coll 
tkt biogiapfay of nations, ought to be eihibited in a com- 
pantive psychology which oonstitntea the true soeooe of 



Bcf« ii a noble prognm, well defined. The ZeitaAr^Jir 
V Uia p a yduilo gie pruposca to fulfill it Up to the present, 
«• ouuot say that it has sucoeeded. It has furnished ft 
■^■bvof documenU; but we seek in vain for exact resolta. 
Tla aftidea that it has published in ibe nineteen yean of 
n to ba apabla of tha fbUowing dasoifl- 




SCHOOL OF BEBBABT. 66 

cation : hietoiy of leligioiia, litenuj crituwm, lingoutia, 
anthropology, hiatoiy of custoiDfl, law and politic*,' pun 
pliiloBophy.' Judging from thtdr titles, many of tbem u« 
attractive, but tlicy are treoted in a muncr m mocfa lit- 
erary oa Bcientific. OAen tb^r appear too geneiml for tbia 
kind of investigation, strippod too fitf of peculiarly philo- 
sophic conceptions. Without doabt, the toslc aiidartakcD 
ia so great, and the problem to solve ao difficolt, that twenty 
jrenrs of effort Ls very little; but ia it onnasooable to 
ask that some generalizations, at least pnniaiooal, on 
particular points, should have been estobUshed by thcH 

■ We give Die titles of ttie prlodp*! utidei; Iher ■» baltar iImb 
■nj oommentuj in halping the reader to BndtwHwl tbe ^irit tl tks 
nainuinis. 

Tlie origimil Ibnn of the niTtb of ProawtlieUi^-Tba BTth <i 8tM- 
ton and the myth of Ilercnlee. — Relatioo of rallgfam to mphoUff^ 
Origio of tnjtiu iiDong the iD^hClenaanio pooplee. — U/tlnkglnl 
rcjircsentalioni of Ood ftnd the Mul. — Popular poM(7 ia Italy. — As 
tliealricftl natnre of French art.— The Oothk atyl* and the naUoaa^ 
Hungarian poetrj. — The riii ot nl]|cctlTfl poeUy uaaof Um Onaki 
(Arcliilochiu, Bcconliog to tbe anthor, wae tba flnt wljectiw poeftl^* 
Honicr nnd tlie Odnnej. 

Articles cm linguirtis ire vei; Bumeroos; notles^ rtMlnillstln« sal 
attradion in laogusge.— Idcalin) in the edenoe of IsngMSfs <Ia^ 
gnage is the conceptioo of the worid peculiar to a people}^— Tba n^Mli 
language.— Pott n. Btainthal on the snbjcctlvlljof laagUfar-IWdHl 
among the Bhometie peoples^-Oatlioe ef a ooaspatMln qrMaK 

The centre of drilintioD in aiitiqui(7.~Oaagiaph7 aad pqrchola|r. 
— The linguofce of gesliua. 

The origin of euatomi (I^ianM eoaaidan then a malt of ncU «•• 
iatcnce). — IdcM in hhtatf. 

On natlonaliljr. — InBuence of dwdllngs on masal irw l if rt . kMad mm 
MatiMia.— The legal couditioa of woman ia the andant Be^M m1 
Oetman lav.— Tba principla of nadaaalitiea la Italy^— TIm ^^^ 
Ocnnaa empira. 

Plato's tbcotr of tdcM— Tba controw^ batwMS "-■ ■' i' m 
and Knno Fischer. — Poetic im»gim«fjfn ^^j (ji^ nadMakM tf «m^ 
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Ifl U Dot U)0 Gnt iluly of the promoten of 
:, to make out front tiiiic to time balaoce aheets 
ricwlt>r 

Th* Eagliih ftolhropologistfl, with whom we iire not 
il kcre, appear to iuve apprehended better 
I of m peyciwlogy of the nwen. They have 
1 it io nooographa. Aoxioiu, above all, to collect 
iKii^ tlwjr bave jrct drawa intcraitiDg conduaions. Thus 
l<iWiorlf and MacLcnnaa have fttudted the primitive 
timHj; Tyloe otlcmptod to prove tliat the fir«t eUtgea 
•f fiviliatJoii are always uniform, whatever be the ran;, 
lima, atwoatrj. We odvtM eomo laborer od the Zais(Ar\fi 
fit W flg y j j w V J o/i yit lo employ simihu- materials la tba 



Slant Hilt, to tite book that he devotes to tbe logio 
«f tlw Doral Ktcnra,* trcota of tlic method of ethology, 
tha< li, of tiie Bcienoc of clianicter, iuctuding in it the 
fimnalioa of national or cullniivc clmnicter, as well as 
Ha nakfli it mtiRly ■ deductive MKooe. 
; to him, ptfcfaology founded (u obaervktioD 
I afcricne^ diaooven the fundameutal lawa of miod ; 
' detenniaei tba natare of this product, oon- 
tBtmtHj to tbeM geoenl laws, in a body of moral and 
pbyveal eiraimstanoea. It would be intereating to know 
wliat (be r tp ra mi talivca of the VtOttrptyeMojpe think 
at tkas method ; for, though tb^ ara explicit enoogh aa to 
ifaa olgeet, the cod, and the clemenla of their scieDce, 
tli^ imn not bees soAdeotly explidt as to the method. 
IWf aeon to have aimed eapeoally at the collectloo oi 
4it»f aad ia this they have shown themselves more 
sM|Mriinl than Stnart Hill himsel£ But wc must not 
mmmn then: these studies of detail will hav* their oae; 
Aaf dsasm to ba oootinuod, and their prooutcn have 



■ 4r«M tf logK book TI, ck Ik 
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an assured place in the history of ooatemponiT' Oaimii 

psycliology.' 

■Among the rcprcMntaUni ef Um VtUmfifdtalogit, m aaj hithv 
BMntiou BmUu, who ba* writun ataj vecki m tUa h)i{kL Y«I Ui 
Uauek M d«- 0«wU«U« (3 ToL Ldprig, IBM) b m widi ■ boi^ of ■>. 
Uiropok«T. Aifcrhii&»M^iTwyJirir*airfwiVWdj>^arwiftp>i 

*n £u from glring what their titka praoda^ Thaj eoadrt ef a ool* 

liiill f Miji nil tl iiliti iif 11111111111 il aiiiiw. III! Ihiillffiil 

caaoepdoaa of Iha apiiibial prindpla amaof priaiitlTa paopla^ «■ |n^ 
art/, pruab^ medidnMBn, eu. ItlaaniBaxlikablaHadlaraffcai^b 
vUch tba WMk «f all Aa mtnft taeca, aod ef aO tba iiiial eadn^ 
an oAao keypad vp vpoa Iha aaaa sugt, 
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2V Theory vf hoedL &gKU 
I. 

ly ft ^B^ of aapirical paycbology in Germaoy, it is 
«fMDf hftpawible to pua Lotxe io nlcnoc nod to treat 
Ua wicli tikoroaghneiL la geoerml clumcter and in 
t— ■*"^. be i» above all a nctaph\'siciaa ; in cduca- 
boa and pmrcmoo, he i* romUiar vrith iihyitiological ro- 
wtm^. Al tha age of twao^-two, after bavii^ atudicd 
yUoanpk^ aad medioBa with equal eothoaiaaiii, ba waa 
Abi^iiiIt aa prie^-<£oMi^ vith thia double instruotioD ia 
Iha UoiTCnitj of Ldpsig (1839). In tha yean that 
fcOowad, Ua pablicatiooa abowed marka of thia doable 
CBuaa of study. He oootributcd to a dictiooaiy ofphysi- 
ologr [flamiMAriahwh dtr PhytuJogU of Wagner] im- 
pOTtant artides^ tjooted to-day ; he published a TVtatiae on 
Piatiatoiu a»d Oataxd Therajxi^iCM (1842), a Phymlogy 
Vf&aP&jMMl X4/e(l851). And at the same time he made 
iwly a ^ttapKymm (1841), a Logic (1843), and a Mtdiad 
Pifjtaltgj (1862). From that time meUphystcal teodeiH 
oaa awiawd to prevail more and more with Lotae, aa la 
■aas ia bis Uie r oeotm, now is its fourth edition,' hia^ 

*M1 ilii II,' Vwwmk WW A^hnfUfii, I wL, Uipdft ISSA-M; 
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HlMmy of .^dheUet m Gtrmany and the ^dem tf PUE- 
otojAy, devoted to logic and metaphyncs.' - 

The greater pert of hii work then is mtireljr outside 
of our subject, and we have notliing to my of H here. Hk 
psychoIog7 itself &lb only half within our jUmu. Lota^ 
iu fact, although employiug expcrieooe laigely, never aq»- 
anttol pii]n}hol(^cal researches from otelaphynGal hjrpotbe* 
Bcs, and we cod say without beaitotioQ that the " paTcbol- 
ogy without a soul/' which luu gained a goodly nanber of 
adhcreotfl in Germany, in later years, never hod his cntin 
allt^onoe. ' It is, yet, in truth, a physitdogical psycbology 
that he has attempted under the rather singular title of 
Medical Ptydtoloffg, and, such as it is, at twenty-aix yeai* 
from the date of its appearance, it remoina the book that 
acquaiuts us best with Lotse as a peyi^logiet, and aangna 
him a place in the contcmporaiy movemeat that wt art 
discussing. " 

Of the three volumes of this w(»^, the Srat is d^ 
voted to pure metaphydca.' Of the rest, mndi has grown 
old ; the author, we believe, would not heaitate to admit 
it Not to speak of the i^ysiology of the nerves, very 
diSerent now from what it was thirty yean ago^ the 
moniicr of approocliing or statiug difierent proUoma ia 
entirely diOereot unce Fedioer, Wuodt, Helmbolt^ have 
treated them. An analysis of the Jfadwnf Ayahofagy 
would be out of place. We will present only that portioQ 
of tlic work which ia now moat valoablew Let u lay aaid* 

tool, lift, man, q>irit, eourM of Um worid, hkbtry, fngnm, Bcasietti^ 
oTthinKa. In thiabodr of qiMitionMdUWwt, lbs pmUiMef iv 
chilogv an m often bM^ad apoa m tnatad. (fii^Jth Insriariiw kf 
ElU. HaaUtan and £. E. a Joon, L(ladai^ 1886^7^.) 

'Thdl I, Lofik^dni sum wm Dmkm,l»M; H JfitylpM^ MTl. 
(EnglUt tnoiUtkn uadw mpttridea ol BoMDqM^ OsJba^ USL— 
Tr.) 

'TnariaudtoteF^wJi byM.Pwtfoa Bsdw tk>tlil%,nii jii* 



llw mtuphpua aC the outlior. \V« will omit also the 
Madts on ecamiion, TLvliitg, will, wliich &r« ncccsaaril^r 
fiMinl la every [xydwlogy, aud wliioh tiavo tiinoG boea 
I to ■ lofgvr form id Gcrmimy oud ctacwhcn. 
I qiie«ioiH exeliMlod, we will enquire only into a 
obt atid cnuuiae it> dctailti : the theory of loeat 
i the percrption of space Tlik is really the most 
1 put of the Ptjfhotoffy of Ixriic, the {art that still 
Kwm, vwfKed, or at Icut tliacwnctl, by tlic best thiakera, 
tmt wIhv influcooe U (o be found in all ooutompomry 
^■■■iaaa. Wtiodt has adiuittcc] it by modifyiog it; 
HrialHlti' connJen it the firat tlcciflivc step totranl bring- 
ing pbjnBologuU to ibe optotoo (hat the perception of ex- 
BMS ia nut inbaro, but arises from expcricnoo. 
I It ii ibe cxpoiilioa of this unique qatstion, then, to 
vhirh ve now liim. Yet, iiKumuch as it is difficult to 
■eparvte enlirvly llic expenmcnral study from the meta- 
pliv>>i<-al hvjMiio*!.-* In (Iip I'lj/cfioliy/i/ of Lotzc, mid itins- 
mmA m hia pfarMeology pmeota an ontologioal diaiacter, 
tmd eaaoai be ehanged witlioat altering hia tcadiing, it is 
mmenmrj that bit method, wbidi ia oeilber purely apecu- 
ktivc aor parely empirical, be explained to the reader. 

What itriken w at firrt M);ht in Lotae is hia profoandly 
BcUpfayitcal turn of mind. Xowlicre doea lie treat pay- 
eLofagy aa a acieocc of the simple phenomena of the soul. 
Ha raduxM of only aooond importaooe the inveatigationa 
pantlier to the acieooea of nature, that ate oonoemed only 
vkh tiM ootnde of things, " W« have," aaya be, " two 
kiwis of waentifa knowledge^ We know, on the one hand, 
■■tan; tiw eMenoa of the object atodied ; on the other 
hand, we know only the external relationi (hat are poasible 
bctwaea it and other objects. In the flnt kind of koow- 
UfB; then ia a {KHsible quaatJoii of a oo^aifw rti only 

'CH'pa. n i f l |f| , F ■■ n tl r ■M,^TM. (0«Maa.^SW-Tr4 
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when our iutelligcnoe apprehewlB lo otgeot, not dmply 
under the Ainu of extemdl haag, but io u iDtuUioo n 
iumcdiate tlut we are ablc^ by oor teaam tad idea% 
to transport oaradvea into it, to peoetnte Ha peooUw 
nature, and consequentlj, to know what ought to ht, to- 
oonling to its interoid aod spocifio tmeoee, the onler of 
Buch a being. On the contrary, the o(bw eoentifio Idod 
of knowledge, the external, cofftutio eirea rem, does not . 
penetrate to the essence of tbingii, but oooaistB tntinlj in a 
clear and precise apprehension of the ooodhioae under 
which the object mouifceta itself to na^ and under whidi, 
in consequence of its variable relatioua to other otgeoti^ 
it is n^larly traosformod." ' 

There is no one who does not admit with LotK that 
knowledge of the essence of things is more valuabb than 
knowledge of the intcnial or extcrrol events that maoiAit 
them. But unfortunately, we do not see that we ore any- 
where given tlie means of attaining it. It woah] have 
been remarkable, indeed, if Lotse liad been able to show to 
the supporters of the pnydiology Ixisod upon plwDumena 
alone, nut tliat their knowledge is limited— this they know 
very well — but that another kind is poesible, and that tba 
hy]>othc«8 of a soul considered as a substantial priudple 
oilJa something or other to our knowledge, and to the in- 
tclligiblcnees of internal phenomena. In psydiology, if the 
aoffiiUio rti oonsists in tlie affinnalion ever repeated, but new 
established, of a principle that feels, thinks, desires; betttf 
still is the eognitio etna ran. To cope with the empirical 
psychology, Lotxe must be able to prove that a aeiawt 
worthy to bear this naoie — that is, somethiDg else than 
mere opini<», individual tastc^ fediog, desire of the bw^— 
can be more than a statement of simttltaneities and so^ 
cessions <^rehuioaa among states of ooDaoiouaDSM; bemmt 
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I ha able to riiov (hat it u not th« iio-caUod toffniHo mroa 
v«i that cantkatm altme what la genenll; known 08 BcieD- 
taie knowledgB. 

TUi prajf be hu not given, ami be tiitnself rccogntiscs 
tfca flqoivacd Mtura of bis posilioo when he enys "tlmt 
«* an abU' to atlriliato to ounwlvcs, almost with o^tial 
nana, the moit pnifottDcl knowledge of tlic loiil, oikd, 
tmm a fnciiiiAc puint of view, Uie mont complete i^or- 
•MBe," and wbcn he ntleBijiU to ptooc hinisclf in turn at 
two oBoimliclHi^ pmni* of view for coiutructiitg pj*- 
thaiogf. We Six) c^'erywlicrc iu hiin a [wwcrful and 
Irnillew eflort to nvoorile two im<concibhIc Iciidcncics ; 
ana of which cofKnots in piujiloyiiig rif^nniitly a wiciilific 
■albod, nijiog upon the nDHiIts of ithysiulu^, and follow- 
iag tlHn aa a moductiiig thrcnal ; llic other, in abandoning 
'ihJitortbal eotinljr ami postulating an entity, "the soul," 
■Dder tbe daJm of fuulllen evidciicr, absolute crrtainty, 
«• • tndi kaewB iouncdiatdy, and thenbj plaood abova 
all fneC Aa «• would expect from a mind ao profonodljr 
■alipkjwal, it la the naton of thU UTilerioua entity that 
ia all impoctaot io bia 9jtB, Tbm rest, ■abordioale and 
aeBaMDff7, m of value oolj in proportioa as it asrists us 
hef& If we oumpan the work of psydiologista to a voy* 
age of diaooToy, we may ay that, for Lotse, the true 
caotincot ia the godiscov er cd mtt. 

' If we wish to preacnt, in our way of thinking," aya be, 
** tba ideal of the iciei>ce, we must consider peydiology the 
aocaaoftbeeneotial principles of all being aod all action ; 
fj«7M^ OD the cxmtnuy,' m the adcDoe of the forma the 
apiritaal UA aaauma in its de vd opment in the domain of 
iIh icibtJaaa of tinw and tpaat. But if we wish really to 
to tba p cogTMi of the scieiMa, we moit eootent 
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ourselves, M too often the gaps in hnmao knowledge neoe^ 
sitatc, with pusdcaung thin prindplc in lutt, uxl in part 
subiuitUngtlie great diversity of enipirioolpliCDomcuifiirtb- 
witli to tlie Iiighcst laws that abetndion can oUuIo, to pr^ 
pare, little by little, for tlie monumt when it will be powibla 
to deduce tticse plieiiomcna from the true prindpli^ the 
lofUost of tlicir cxiflteooe." ' 

Tliis postsoge, so strange for a p^diiJogist, B^nifie^ if 
\rc uiidcrstuud it, that the ideal of psychology would ooo- 
eist in becoming pure ontology, but that for the )H«aeat it 
muMt be content to explain tlio known by the unknown, tha 
given by the supirascd, the real by the imaginary ; in short, 
tint the laborious nsnlls of cnipiricul p^diology are an 
illusion and a snare unices thoy borrow their liglit front 
this " reality known immediately," which for Ixitxe and hi* 
followers is a source of revelations inoooessible to the not 

of UH. 

Without going further wo sec what cmbarmssmcnt rcsoUa 
in the coustructitHi and exposition of a doctrine of psycbol- 
cgy from the employment of such a mind method, as we 
have called it above. Wc might define it still belter thnsi 
a process that oousists in part of employing the aocntifio 
method, in jiart, uiulcr pretext of doing better, of m^lcet^ 
ing it allogctlicr. Lotze ofTors us the spoctade of a man] 
caught continually between his science and his tcndeocicu 
between his positive knowledge and his liahits of tbougfatj 
' He puts metaphysics very high without being willing to 
renoiiuoe facts ; he bye much stress <m fiiots, but snbor* 
diuatea tlicm to metaphyMoa : and he nevtf 
uniting these two diaumilar dements, whtdif io' 
way he attempts to j<hd tbcm, demand only that tiMry ha 
sejKiraled. 
■U» is, however, a vigorous and peoetntiiy thinker, and 

■ JftiUttetel* AydMyi^ tea (U. p. Hb 
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■K m ooly JoM lo ilo liioi rightful homage. To siA a que** 
Uoo, turo awl rdura it ou all Its sidw, to perceive all iXM- 
bUc bfputbon, awl iliacoas tlicir degnoi of probability, 

: W ia willKMit ao equal. Ilia niauucr of wriliug kIiowb tL 
A djaicdician of luarv-clluiw tuiUldy, lie difllinguiithea and; 

^▼idea to ezoeaa, recalliDg at t'ltae* the inctlHMl of the sulio- 
labo^ aancCiiiMB olao advaudug in plirasGs that arc voj^uc, 
^maaif at nobla awing, aAcr tlic maiiiKr of Ute Frcucli 
; bat wa ouostantl/ nyrel iJio boucity of facta 






Wka ba ia «oooerned with a dcfmilionof tlic "cmcnccof 
th* aoal," a (juodioa tliot ta very d«ir lu him, Iks upends ro 
^■ifc line warning im of CiIm ttolulioun, Wl methoda, mi»- 
totaa points uf view, il»e cu.->Iom of speaking of the spirit 
■■ waapoak of maltcr, in oombattiog oppwiag dcfinitioiM, 
ihit vhat ba hinmelf Ktya on the jioiut is reduced (o very 
BMlibwd tlw rcHilt of a gnat ciTMit u, merely a negative 
Mpr^aioo. lie puts ub in mind more (lian once of tlie 
M ijia g of Uontaigne of one of the ondcuts : " Wliat juice 
amA — iww ba baa in bim an dried out in the procaa of 



W« hsre tried to sliow that tlie paydtology of Lotze la 
CMfaammed at eadi pMut by hi« metaphysial. \ It would 
be ooboda oar purpoHClo explain hismdaphyitics&t length: 
aoaat Unca will aufBoc. Lotze can be looked upon as a n\>- 
na^riativeof the doetrine ndlcd in Germany /dfti/rai/umiu, 
• tBB that ia applied to iIig M-hools holding a middle place 
I idealis m and rrolism. If we ooosidcr Scbelling 
I Hflgd typical idealists, and HcHMVt and his disdplea 
■ta, we will notice that their fundamental point 
W <i)TeT;geooe ia this : Is the original element the idea or 
tlw Ikatjff Doci thought n^Ula things, or do things 
wg «lal a thought? Ideal-realism oooaidera tba solution 
Ubb that is onrarailtod to either the one or the other of 
ifc—allfraatiTta. It postulates paralleUsin between tbooght 




and being, bat not idoilitf. It admits fiwta u fiwnditioB 
aud puint of departure ; but, odvonang upon Oxta, H Mpirai 
to the ooiidufiioiu of idealUm. Lotae oocajuci a postioo 
of this kind in German sponiktion, A natunliit aod 
physician hy education, a poet ood artiat io diqtontioo, 
he sets out with fiida, but oIlowB bimaelf to ba famed 
a>vay hy \m aspirations after the ideal, Urrood the limit* 
of the pliyucal worid. Ho distnuta the pitrd/ idcalialia 
solution, but ftan materialism and a mechanical cxplaiw- 
tion of the universe still more. Beetdea, in his meta[4i]'w^ 
feeling, Rsthctio tast^ and religioaa coovictioaai plajr • 
great role: among all hypotbesoH be aooorda midiqiatad 
prcn^tive to that which satisfies most of our moral needa.* 
From this m»emUe results a doctrine a little vague in onU 
line and difficult to reduce to system, yet dear eoongb in 
its general imprcBsion, 

n. 

The pByeholoffU of Lotzc, setting aside the flnt pai^ 
whicli is dc\-oted cutirely to insoluble questions of met** 
physics, aud the last duiptcra, in which the psycbokgy of 
disease is rather touclicd upon tluin treated, embraoea tbs 
following qucstious : the study of umplo seumtion, feetii^ 
movement, and instinct ; the rise of the intuition of qaoe; 
oonsdousness, its diETcrent states and the oonditiooa of its 
development. As we have said above^ wa wish here oolj 
to examine a single iwint. 

It is necessary from the first to understand veil the ob* 
JGct that Lotxfl sets before him in his dupter on tbo maw 
lidten AnaeliauuTtffen. He does not propose to explain tb* 
nodon of spnc^ considered as an original and irreduciblt 

waraStAtm BtMifmrnm, JU m»ibn mk Omm Urmlmi, ham Kdm ik 
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fini of tbt nind. He (]eclarc« hirasclf very clearly oa 
lUa poiot. Wfi eon iv]imar)i ii'iiti only ftir nut liaviag 
Au^a IB tlM! bc^DDiug of his exiKMtioii, tliia imponant 
Ji bntti o n which is manirGet ihrou^lioul, uimI wliich takes 
the fivm of Rinarks to the ooorac of tlie disctuMuu. It is 
a £mk of oompaniioa that a very embarrassing; fur, as a 
iiaiill. aocne anccrtainty ariacs in the mider'a luioJ as to 
ihc Ajm the author propooea. At Gret glance he aeems 
lo 1m eD|p|;al upon a " doiluctioa " at Apace, upon ao el»> 
■rotaiy abalyais wlwoe ol^ect is th« reductioa of space to 
a mntpltr DotJuu— a roJuctHMi that aooie of the eotpirioal 
■ hare atteniptod. But not ao. " It is not nt all our 
" aays I^otn,' " tnjm llic«e local signs to <IoJuae the 
a ftenlty of prraciving spnoe in yenerai. Dor tlw oooea- 
mtj it ■ nixlcr of opprrhcDding tlxi thii>g felt in this 0(^ 
tiooal CBbsDcy. We pnmppuM-, on the cuolrary, that there 
■«« n the nature of the soul grouwhi by rcatwo of whidi 
it is Dol only mpabU of a notion of Hpaee, but is furllicr 
ao mpHbw t (o apjily ihin notion lo tlic content of nenHutioo, 
•ad weoeck to explain by hypotiicticnl physiol(jgicaI rda- 
Moa, bdwwn the kiail si^^ns, neilhrr this fucnlty nor this 
MBUipnlwon. Yet, while wc onvpt and hold on a fact lo 
b> wcopiiaal from the firal, that lltc soul u able lo form 
tiMia iikas of spooc and oorwrnb to it; it Rmains to ask 
fanW oa witat principle, in this gt^neml klca of B[xioe, iti 
<famminalioo is guitictl in ossi^iing one neiuBEioa to 
— rh s pbce and oiKrilier (o nnothcr, and how it is led to 
iqiBcd tin atnwiiona a and 6 aa ooDtiguoos, the aeoaatioas 
« ami e m ronote in their reUtioa to each other." 

Ha gcocnl iotaitioD of apace m then waamed aa u 
J ttet aod placed aliove all expUnalion. Yet it ts 
( to LotJe a ktnc) of entity prior to cxpcricoos. " W« 
■I aot imagioa that, before the aoul reocivea external 
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imprcsBiom, it ^rewJs out, tike a net nady to ottdi uj^ 
tiling tliot fiills into it, the iotuitioa of infinit* ^»De of 
three diiuensioDfl eotirely fonnod utd ilreftdj coaxjitta. 
The qiMBtion would orin ogaiu, how do we get impwiom 
to eater a net like this spread in a world where M yet 
they are not The power of redpondbg to the actioa of 
luminoufl waves by the sensation green or red ia tx- 
plained only as a manner of reaction peculiar to the nature 
of tlie soul and innate, affording room fi>r do dedaction 
whatever. After having experieooed these sensatioDS, «• 
construct tlte geiieial idea of color. It is the same wkh 
space. We do not liavc at first the vacant intuition into 
which the images of things that aSeot ns are to be sube»- 
qucnlly pinocci ; but, reacting according to the laws of oar 
nature against excitations already expcri<HMed, waoommeiioa 
by localising an impression p near another q, by imagining 
a liue ma that can be culled an element of the future qiw)^ 
but not a line in space, for the entire space in wliwh it 
would then be traced dues not yet exist. It is later, upoo 
observing wlut we luive done, or.wliat is done in ns, that 
wc conceive of ttie possibility of uniting two of these linei 
P7, r>, by two otliers, pr, qa, and that> hf oonlinuing oar 
obeervatbns, we acquire tin oonviction that the poaibilitf 
of thus connecting two given points has no limit. So tlM 
intuition of infinite apace is formed ; it is the result of tbe 
combination of elementary reactions native to tbe sool and 
bcl<Higing to it, as is said, a pnortL*" 

It in then well understood that Lotae does not attempt 
to ezpUin tbe anpirieat gaum of the intuition of qwoe, 

> Am pUbHpUfM^ Not. 1887, vol. 11, p. SU. LotM Im nfna a 
■non «rt«t(t«i upcwiiion and riNMf of Ui ikwfT orioad rfsM h Um 
J/mUmuoU AycAofavM- In iIm utid* ton wUek lU |iii iji It 
Ukn, h« ispUed to nricNN iil)i«ctieat tbM Ui tbwtr ksd eslkd tetk 
. AiMtk«rfii>MfbgiTtBbrLMJii^iaaaapiNwUstollMwock«r8tMpC 
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la onlcr that oar vinnl and tactile acnsations appear to tis 
cxtcodal, it i* DonHuy imJ it sudiccs that there be williia 
OBtfae poMHljility sod the ncccmityof co-orUioattng tlicm ia 
» ootHa way. This wimittcfl, what is cxpcrimcnlnlly tli« 
Jb|Bailiiwi tlut &von Rich a co-onlioatioa ? 

"nlw graal, almofit inevitable error, tliat is inhcrmt io 
•laart, vnrj thaory of opooe, aod against whicii I^otie 
'vahad Is Koanl binMcIf, oanMtsta io oonfuuMliDg the boIu- 
HoB flf Uh ptoblon with iu data.r We ocvcr free mitKlvcs 
Asm • fdkio primdpiii to expbun space, we always 
B that oontain this itloL The groeacrt 
I «f tlik mirfitlton solutioo is the old hypotltcsis of 
It is Dot sulBcicnt to detain iim, and no 
«■■ vnld ba willing to discuas aeriotuly wlicthpr or not 
^mU waflm at objorts rnt«T the " soul " from withouL 
T«l tkb 6oetriot, in a mtich more nflun] and Mihtle fono, 
imimif metUt at slill everywhere. All the theorice of 
ifaec^ la fitct, admit more or less, tliat the form Dtider 
«U^ a quantity of nmullapco'ts oKilaiiorut of the ncrw 
was rptxm lijlow one anollicr in iipane, alTonlft immedi* 
atdf tba fta s o n for a similar dii()»uMtioB of aetuationM in 

V To OliMtnlc the critique of Lotse by an example, sup- 
fom the end of a nilc be laid on the haad ; s certain 
■ombcrof acme eiircmitien arc cxdted, and lite excita- 
tiona an (nu»niilt(M) by the ticrvcs to die anuorium. It 
ia cBcnlly held that thcao exdtaiiooa an then ivpro- 
daead, not to say where or how, in the same order as the 
JMpwiona norived, io aodb a way that the scries A, B, 
C> ... 3^ of cotaikeoas impreniocM^ beoomes a seriea 
^k,«, . . . M, of internal states, the fona of the first 
asris giving the form of the seoood. It is thus implidtly 
■atsiainad that each point of the hand toocbed by the rule 
■ MpfeasBled ia the scDsorium by an analogous equivalent. 
FerTMwl imprewi un s , oooaistii^ of ioagea pwnted on the 




retina, tliere is a nmilar bypotheoia, whkih H k necdleM 
to develop. In Bfaoit, it is admitted that that which per- 
ceives in us — Boul or biaiu — by whatever term it be deni^ 
nated, presents a reproduction .of external imprcssiooi, 
modified, reduce<l, transformed ; that each element of 
extension is perodvod ns extended. 

Whatever metapbysiod solutioa we ad<^ whether we 
suppose with materialists that the soul is extended, or with 
idealists, that the soul is not cxtoidod, mattos not, einca 
tlie some error is always committed. ' In order to get rid 
of tliis perpetual illuson, it » Deceesaiy from the fint to 
understand that our visual and tactile impressitniB em b» 
pereaved otUy under fheform t^ intoiiios $Uda. What each 
point touched transmits to "the soul" is not an extended 
image of that point, but an intensive modification, vaij- 
ing with the nature and energy of the impression. la 
order to perception the impressions of the rule placed oo 
the hand must he wholly transformed, completely dtanged 
in nature ; a totality of given eztouivef mnst become % 
totality of given intmnvety and thus furnish to the ■ool the 
mntcrial of a reconstruction, a transformatioo anew of the 
intensive into the extensive. "The great advance here 
consists in no longer dtioching from things tbdr olgectiv* 
images, but iatroduciug, in their stead, immediately into 
conaciousncss, subjective figures of excitation, with their 
special contour. Undoubtedly there must be aapposod also^ 
in the transmission of these figures to the aoal, a point 
where l^eir geometrical form disappears, leaving no tnMse^ 
and where it is replaced in the soul by a «wa» ^ w du m m 
exdtaiiont, which, Uke the pitch of sound, contain do In- 
dication of ext-.msioa or of position in spnoe. If, oon- 
sequcntly, we obtain a notion of the poMtion of iwtupwl 
ol^ecta, it cannot be by means of /Mraqi<wH, bat Iqr 
moans of the new rtpndueHon (/ ipaet. In general, tba 
extensive is transformed into the intennva. It k tboa that 
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tiM aoal mast Srat recuostnMt, witliin, a new world of apari^ 
is whidi ibe imoga of rxtemal objeds fiod a comspood- 
iflf functiun. Jint rh r variaUc m^ilude cm decniMn to 
mrOf and Rtling otti tlicooe take a ocw iDoraM! ; k> it !■ 
■fcaalmdy iwiiMMij that ll>e regular geoiuelritsil impns- 
Mooa diaippar at a puiut wliere tlxn i* oo longer spocr, lo 
be rcpralucTd agnlii on tbc ocber Me. Jiut an, furtber, 
• TariaUe magnilaile H dei'elopod anew, oot because it r^ 
Tw ita fiwruer poNtire valuai to plan tAem, «o to qimlc, 
■■dcr tbe vmloe arre, bnl Looutae the bw of its i-arialioo li 
■lyBiri in the tempomrjr dentrudioa of its pontire valiw; 
M alao the imprenuaru conrcred to the loul are dtn-etoped 
M a orw worid of »pacc, not hy otMcuring in fon«r»iiU)tnnn 
tW cuurtnlcd tiualitj of fjncp, but hy uhibttmg llidr 
^tforiij of nainlamiit" in llte^tnwive exritatiufw of the 
•obI, wiitch have pct^ducnl tlMrio, relatioiM vltcuoc nsult 
■BW, throng lite ccnwitnlive fiimltj of nature, imagts of 
tbe otyitU in qocslion."' 

If it ba adMittfld that, wboi the periphenl im pwi oo, 
ttwrnmuiOei fav the Der\'ei, beoomea a rtate of oooaciouaDeaa, 
It CBHCi to preaent an extenRve chandcr, it still rcnuuBi 
I of the elenienta that ODoatitnta thia 
rvca it* peailtar character and ita relationa 
to the other elcnenta ; how it ia difTereooed from them and 
iMaciBted with tbem : ibr, witlioat each oooditiooa aa tbesc^ 

• lUitimiwk, JVL. voL II, I 287. LotM hrtW ampmi Um n»1 
I* « ima tlMl tamtm at u IkUvUM* poiai all Um nji rcflactcd tnm a 
iif ' mfaM. Al tU* poial li wmU b* m kofw poMiUa to dk- 
tfa^Mi Ik* lakti** foiiiim «f Vm njt, rian tktj tim om mIwww I ia a 
^wfrifUf*. BMbfTwl ikiipciiBiU«n7«^*«rpH*)'> **)■!***' 
^ •■ ^ lanrud MaK BCopyaf tkaginnmbc*. InUiiiraaipuiKMi, 
iba MavatSMt nj» wf fMint lk« d«hom MtfraBMoto eai—d bj aa tx- 
Mnil iafiwda i iIm poiat ol Bbi mHiMlaa ddHM|iJMii lo lk« anilj 
rf«MMdaHaaai aad thabaadkaf 4iTW|Ht nji nfMMMi tkcneoo- 
— Wl» ia Ite Mai of Ite prarfaailr Jaawjui t^Uaai of tgrnm 
taiii|niayli|iHtaLrV,p.»Pj 




no reocnutruction of space is possible. To this Iba lijpo- 
tlififflS of local Mgns offiuds a reply. 

Tactile and visunl Bcntttti<»iB tie the only sensitioiw 
tlutt impljr — at least, in a clear and indoUlable waj — the 
notion of extaudoo. Hence a great di^ence between tbcm 
Bud sensations of bearing, taste, and smclL A aoondf a 
taste, an odor produce modiScotiona of oar or^^iM^ tbai 
vary according to the specific cliaracter of then seoaatioiia ; 
but they produce nothing nior& Between a aii^e aoond 
and several identical sounds that affect as simultaoeonaly, 
there is a diSferenoe only of intensity : ea/di aoond bleoda 
vith those like it, without preserving its individoolity ; tba 
intcn^ty only of the sensation is rdnforoed. In the saoM 
manner, between the odor produced by one odoroos mole* 
cule and the odor produced by thoosaods of similar mgle- 
culcs, between the taste produced by one safwl nioleGala 
and tlie taste produced by thousands of umilar molrcole^ 
there is a dtficrcnce only of lees and greater. Sodi is tba 
case with all the intensive sensations. 

With extensive sensations, the conditions diange^ and 
the phenomenon bcoomee more complex. Without doabt, 
tliere are also variations in intensity here (company for 
example, a luminous point with a luminous body, a red 
point with a rod cloth, contact at a point with contact of 
the whole bond) ; but a new diaracter of the flnt impnrt- 
anoe is added to tluit of intensty : cxtcosioo. Let na ez- 
' .amine this new character. 

'^ To rednce the problem to its simplest terms, w« wfll «■• 
elude all complication due to pain and pressnic^ and suppoae 
that the head of a pin toocbea the skm, that a red point b 
painted on the retina. As in tlie cose of intaoaive aensatiaa, 
a movement of the corpnsoles of toodi and of tbe roda of 
the retina, a transmission of this movement, by tba nervt^ 
to the sensoriam, is oooasiooed ; bat this tactile cr viaoal 
sensation doea not appear to na oa a aimpla Bkodifiatiaa of 
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s; it u rcloTcO to a point of our Inxly or lo nn cz^ 
l«ljtnt; it ia plwxtl jn Njaoc In a wunl, (liun !■■ 
Bocclbaa sveiwiUiuii felt, (l)frei«ftwiu<ationlucalitt(t 
M diftmooB between iolciMiv« bikI cxtciwivo Mtwatiuiw 
BMaonrtriktogMili if, io jibrcuf asinglc ]wii>t, mtmy 
■ if iW aido or retina, u in most onliimrily the tmw, 
tBmltanrtMnijr nflcctoiJ. Titcre in [)itk1ucc(1 no 1oii;^t 
ioaoTanvtalKmi in ft •enwtioii inureintcnm;; but each, 
|r its iudividuality, i» co-vniioatoJ with otiicn and 
tanaa tltc oooliDui^ titat we cnll extension. 

If all lite poiats of tlM skin in ■ <nso of coDtoct, ami all 

tltt puala of the retina in tlkC cue of a colored surface, ftlt 

UortW iM|M««um in an idenltcnl way, it would be ooia- 

ibI •• miuh that there b pnxluoal tterc, im Ju the com of 

i^BHm amtiuiM, a fuaion, ascl not a oo-onli nation of 

wtmmakmm. But aa, in fiut, there is no nucli fusion, it miut 

1 1 W adoutttd that each point of the i>kii), each point of tbi 

1 1 idioa, fiscU ader ilii kiwi, tliat ia, iin[>otteM u)>on the imprca* 

' ami Rtetvn] a parliL-uUf mark, ss intUitiiiet on you wiU. 

Tliia fpecial ntark nliich (lifil'irntiatcfi eodi iiiijtrcHHion from 

i etWr* m the local lign. 

BawanwctooMwantlieBelocal sigM? "M^eareattlo 
■ at tW oatattf" aaya Lotxe, " to reprcneot them, in general, 
— Jer tha torn of a phyweal nervous proceM, aaaodatoil oon- 
iHBtlj', ia each part of the nervous q^ateni, with a variable 
aLTTUMB procBM, whtch at the nine point, aerTcs as Ivuis for 
cW <)aalitsti%-e ehatader of the aensatioa." Leaving thttra 
^■■■■liliia br a toon exact detennination ^' " We are able," 
Bja W^ " ia two waja lo eoooeivv a syatem of local signs 
horn vUeh a dear and geometrical idea of space would 
POMk: IsL It otukl be made up of muscular senaatioos. Not 
obIj areij pcnitioa of a limb, but further eveiy contact of 
•■eaf ila parts oonld be distinguisbed from that of another 
fart b^ a pailicalar oombinalioa of those light ■ 
tmm^om which an pcovoked at the points of apecaol o 
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tact by the tnui8miflu<» of the excitatioii. 2d. Still, what 
would permit a much mora oomplete and cosy determinatiaa 
of magDitQdcs miU.beinaticaU^flompaniblc, would beaignfan 
0/ movema^, produced, periupi^ bgr the poange of tha ax- 
dtatioD, or, at least, by a teodcwy developing in the aenaa 
nBccted. Let us conodve some veiyseonble organ, so mobSa 
tliot by the action of an appropriate mnsoolar STstem, anjr 
one of its senuble points am be turned toward anjr and all 
directions of npoco ; and supposo, further, that the ioflueooa 
of tlic cxdtatioD alwajrs awakes in some way theae tendeodea 
to movement: wc eoo tliot csdi portion of the orpa will 
have the power of attributing to its oxcttatims a mat bematio* 
ally dctcrtninod local sign, in a complete and entirely qwcial 
\my, IudeGd,cach portion would have the power of awak* 
ing a tcndemy to movement, determined not only in magni- 
tude, but also in direction, iu correspoodenoe with the throa 
co-ordinates of Bpaoc : a tendency which docs not recur ex- 
octly for any other portion, and whidi, however, in rclatioa 
to every other similar tendency to movement, sustains a ocr> 
tain d^reeof resemblanue,ordi{lurcuoc,ofelovatioDorop' 
IHMition. These considerations lead us at cmue to aock the 
local sign s not in the aoppssory paauve states a lone whic h 
each portion of the norvo^ Bystem eypspeooes in additioo 
to_llio wnsoriol .excitation, but tother in. the movciDcats 
which tlic same portions tend to provoke through their ooo- 
ncction with tharat of the iwhtwmm Byntflr" Tha vf% m 
well as the sense of touch, will give n> oooamoo to test tb* 
value of tliis bypothcsia in explaining the notion of the 
world."' 

To moke these general oonsideratiMis upon tha local 
signs complete, it remains to ask what relation they sustain 
tocoDsdonsncaa. Although Lotw ia not disposed, in geoeral, 
to overestimate oooaklentioQa based upon the unooosaioti^ 

>iMi«WMb ArMvs hook n, ibu, I m. 
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W » indioaJ aev«ftbclc« lo •woga tlten ko inparluit nle ; 
wl cne is not adooiabal thai Horunaiui has oooiHlacd ihu 
tfaaoijr of bal mgam* m proof of hii itxUiae. VHtea w 
dllinHBl tf^gooBictrusll/ the poMltoa of diitut pointi 
Ami the nglt that tlw vind nrs fran o u we l vcg to than 
potato iadndr, we m&kc A pcHecl ly oMnoou OK of our lo^ 
■tgiM. In onlioarr life whm k« refer s cuUdmus exdta- 
tioa to I tpvca puiut oo tlic >kiD, bjr virtue of sn t>mri»- 
liua fuuixjal oo expericocc, we iare still i cWmr eocuciouB- 
BCM of llw Iwal Bgn. But, to most taaes, it ia not ra. 
** Whok in tltc sphcfQ of vision w« iooUin colansl points 
pmvivdl dmnllannailf, tlw tmtoo of tkts localtBlioo lies 
eatinJjr outside of ooamiamatm, aad A» loal i^pM tint in 
•till postabts pcHbnn tliar (nadion o umu w i o u sly." Tbe 
«■» il —Icgoni lo that of nAex raovnoents, which cDtrr 
MMoiaaHHH MI7 as aoootopliAtiod facta. " Locilintion, 
fa ifani, thai, belong (a the uncrHunoon prmlun uf lli« 
•oul'a krttoD (liroii^h tlic mcc)t.i[ii<>m of iu internal Atat«s."' 
Lotw has nctBtly dedand that be oooU not sobaenbe 
to tbe opinioa of tboae who maintain tbat, bb tbeny admit- 
tol, it is poaw'bto to verify tbe hypothesis 1^ load s^ns hy 
nfc>.tijn and interna] obMrvatioo. ** We do not fcrget," 
aajs b^ ** tbe uoocrtaioty and arbitnry chantdGr of every 
hypotbcais npon which phenomena are eupposed, whk^i 
Wit in tbe soot, bat exist onoooacioiuly. We oeTtainly 
have Dot the ri|^t to admit sndi noooosdoua states, at 
least to oompare thcra with Ibt^teo and R|mKliiced 
Ues^ tbe only examples of tbe pcnistcDce in tbe soul 
«f that which persists no looger in oooscionstteei. But 
is the flsae in baod I believe we have this right"' The 
ahilled musician executes uooooscioaaly acts that were at 
int oooscioaa. " We are penoaded that it ie the aune with 
L IUm^Im, tnm. IMm, I, Fk IT], mo. 

^n iii f iii .. hcLdmi^atoL 
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the loolintion of our aensatiooa. It Mcms «t imeot to 
take pUoe suddenly, at the vary institit tb«t «« opm oar 
eyes ; but at the davn of life this power is devdoped ooljr 
by ntGamof a series of ezprnenoM^ which, if we oonld r^ 
produce them, would enable ns to see, as in ao maay oi the 
states of oonsotousDesB of the child, all tboae intsnnediate 
stales which have beoomo iupenseptiUe to the eo n anio nro Mi 
of the adult" 

UL 

After these general oonsideratioaB upoo the local aigM^ 
let us study, in order bettor to uudentand their nature 
the role that thqr play ia the fonuatioa o( Tisual and tac- 
tile perceptions. 

TISUAI. LOCAL BIONa. 

Setting aside the numerous questions that attadi to 
vbion : estimation of distonoo, dtrectioD, right visioo, 
union of images in one, etc., eta, — we will oonaidor ft 
siogle point : the formation of the image on the tcttna. 
In this we follow the example of Lotn, who treats tba 
other questions as mere accessories. 

Tlic excitation of any portion of the retina prodnoei in 
" the soul " two oorresponding states, the one determined 
to a color, the other to position relative to the point exdleil, 
which latter is itself relatively allied to that portion of the 
retina among its surrounding portions. Lot as not foiget, 
moreover, that this second state (that wbidi oorreepoods to 
position) con present only an ^tensive diaraetcr. TIm .^^ 
sensation oorresponding to oolor oonnot htm cmn Uu firm 
<if a pmnt ; for, being without extension, it cannot be o(»> 
oeived as the n^atioo of extension in apac^ that ii^ aa A 
point; it is perceived only as quali^, having neither a poai- 
tive nor a negative relation to a devdopment in spaoa."' 
>L(u.eU,|Ua 




The kiciil elga, thai coDcomiUuit of Ihc eciisation of color 
wlucfa pm-mtfl iu Wing iu iiMlividaality, oonisisU, as w« 
have Bill, in a lyricrn o( movemciits. To uodcrBtuod it, 
lei » npftane (bat llio image of a brilliant point is fonncd 
on (MM fide of itw retina: at the some litne a movcmpnt 
of tbe «je takes pboc, hy wliidi th« centre of cicanxt 
riaoa is platnl bcfl«ath tiiis image. We kitow, in £tct, 
ikat tben ezieU io tl>e rutina a amall portion at tlw centre, 
wkidi haa a viaual scnaibiliCjr wry superior to any other 
{MIL W« know, aitn, tint in virtue of a physiwlof^cal 
eotrtm'miK*, whom cdimcs and origin it is not ben oar. 
boMnoi Io iD\-eoi]gat«, the ezciiatiua of any point of the 
ntina oaanotm a deviation of llie axia of tlie rye, in mch 
a manner that the i>jint of dearciit vioiua h directed toward 
iJm cnatuit rijwiL ' 

Thii Mwhiilimd. let na call tliiH point ofclcanBt Tisiun v, 
aad —p fw that three other points of the relina, o, 6, and 
• m acHaL The innge fonoed at a will gin rin to a 
cwt»i» Bwrement, necauaiy to pwdooe the image at w. The 
iaage fanned at A will give rise to a raoventent diflerent finm 
ae, TLe image ibrmed at o will give riae to a movetnent 
diftrent from am andtA, Whatever pontions we aomga to 
m,i,e,n is caffy to ne that, io any cane, the movements 
vill nnt be identical, tliat each will ha\'G a Hiarocler pccit- 
liar to itaclf. Indeed, if wo Mippoae that a, b and e are 
mitBted in the mme line, or rather, io the Mune circular 
arc, the K-groents m, lA, iie, of this arc must ha%'c different 
magnitailea, and, aa tlie eye niurt pons over them to'bring 
hi tarn the images a, i, e, in the directioa of cleanst vision, 
tkn« will neeeamnly arise muscnlar movements that are 
diflerent in magnitude, though analogous in other reapecta. 
If w« ooppooe a, 6, to be situated on Um drcumfcrcnn 
of the oane aide whoae centre ia e, then e6, on, ve, will he 
aqoal, but in diflciTnt diractiona. Finally, if we oiippan 
that ^ h and e an situated neither on the mmc liuo from 
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V, nor OD the aune (ucumferenoe vbose oeotra b v, then 
m, 06, vo, will be «t the nine time Dncqtul la msgailude 
and iadiScrentdirectiona. "If iredcMgiuitflthesuiiiof«ll 
tlitne moveroeuts by 8, this Rim is for codi point of tbe 
retiua an unchaiiguble and definite oomlunation, and ao w» 
believe that wo have in it a local Mgn that diflerancos the 
exdtation at each point from the exdiatioa at my other." I 

In the case that we have Just examined, we sappoacd « 
lively impreenon produced at a pwnt of the retina, and 
followed by a real movemetU of tlM ^% But^ 10 eaaet 
where there is not a single predominating impiearioo, eadi 
excitation of the retina continues none the less todetennina 
a «mitar tendency to tnovement in connection with the point 
aflTtictcd. " We may further admit tltat thia tondeoqr has 
at first lor its cud ouly the production of tlie autuoiatia 
movements of the eye, but that it afterward produces « 
change in the state of the soul — an impression; and, to taj 
mind, it is by means of these impressions, in accordance J 
with thdr gradual and exact d<denninatioo and tlie degree 
of their inter-relation, that the soul develops in qnce the 
perception of colored points, in such a way that thdr dia- 
tonoe iu the field of vision, and all thnr rehttive poMtiooa, 
correspond to the distances and positions of the nervooa 
points excited. It is not neccssaiy to require that those 
impressions be transformed into consdous representations 
AltliouKh this is a fiict in certain cases, we must ooiimlor 
the initial locnlixation of the colored points an afaaolutejjr 
naoonscioua operation of tbe sonl." Later, in oonaoqiMsicB 
of habit, the colored pmnts seem to be placed, of theok- 
selves, in determined poutions, and their localindoo it not 
the result of a sensation antecedent to oonsdous movetoenl, 
•till lees of real movemenL* "Thus," says Lolae, **!! is 

■ LotMKtnnMiuartlBMslothk point; tbttwaiUrtbDl^ Bttoidl^ ^ 
toUn,tofW inoTam«itiofUM«nu «n|gmtad bhww lo Iha 
dtnlt^ntatolt^aaOaattiptm. 8n In pMtkohr Jw A, | SML 
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antber lo ml nwroncnta nor to tl)dr oonsciuui K'liMUtoat 
thaA «rc nta tlie co-unlioatiun of points ia tli« field of 
Tuioa. The firet tocalixatiun, entirely uucotiflciuus, raitf 
ia the eoanoctioo Ixtwn-n tlw meiiMir and nwtor nenxs, 
•ad h M iIm ucttoliua uf tliwe btler at their ocutral ter- 
■i tiMlkwt tlikt gives to each impn»>ion of color its peculiar 

W« will mm up in ■ few wgnla tlio oxpoKilion givra. 
Tlw fiMnntitMi uf ttw AdJ of viiiion ia p»wiblo only by a 
boJjT (oMONf/c) uf local aignL Tlicec local signs can arin 
antlier frum nionmcntt of the motor miuclcs of the 
«]Fi^ Bor Adu tlie hiatologioil cotimituiiuo of llic n^tioB 
■loo^ cva allowing dwt eadi feeling point preKnts a 
tfmetdn tngbtly diflTennt from ikat of the HimniDtliDg 
pninta. The coufe of distinction among the cxdtatioaa 
of the piflicular potnts of the rvtioa oui Iw Ibuod only 
in ihmr relations villi the motor train. Korh impns- 
ri«i ftr adi point giva risa to a particular movoment (or 
taadaigr to laovamcnl), whiefa prodnon a certam pnydiio 
iMa; tbb Mat« cxnatitntes peculiarly the local sign. 
I«Cm attribof to these acts a character in general uncoo- 
•MMi, bat without diagniaing the ditScallies iuberent in 
■aefc a bypctbeM. Finally, when the excitation, the nwve- 
■wit, and the peychic improuoo that lullows, have been 
f«|Mated a great ourahcr of times, there results a oomplele 
knowledge of the topograi>hy of the retina, of the poeition 
4f all the points ; this makes an immediate localisation 
pawsble, eveo when the eye is in repoae. This prooen ap- 
r the reflex procenea in ita origin (exct- 
»X ita cod (motor reaction), its autofnattsm, and its 
tmaaat eharacter. To ooocluda with the words of 
Bs hiaaelf : ** It is from the oomUnatioo of the exdta- 
■ of the retiaa with tboee nnooaacJoos imprMsiona 







wladi aaaocute with them, in the Kml, tcndcDoes to mon- 
meut, that we taay deduce the oo-ordinatioa of poiati io 

tlie field of vimoa.'" 

TACTILE LOCU. BloaS. 

It will be luelcsB to dwell u long in thii poiot M on 
tlie proueding. It will suffice to note wheieio the two 
costs difTer. 

The corpuaclcB of touch play a role analogous to that of 
the concw oud rods iu the retina. Tlwre are difletoicas in 
Btnicturo between tlicm, at tlie outset, throe kinds being 
distiDguishod (curpuadce of Pacini, of MeisBoer, and 4^ 
Kmuse). Moreover, tiwy are spread out or grouped in » 
very diffi:rcnt way at diffitrent points of tlie skin. Umbo 
facts in themselves ore suffideot to explain lbs fiwt that 
the aamo excitation may vary according to the cutaneoua 
n^ion tliat it afTects ; but th^ do not exphiiu locolixntioa. 
Qiulitative diflcrences do not ezpUio the &ot that the 
impressions are referred to certain pcHntH of the skin, ami 
are co-onliualed in space. 

Tlicse anatomical difibrences, then, are only the Srst ooo- 
ditious of localijsation in spaa& A second &ct to which 
Lotse attaches great importance, is the pbouimenon called 
" tJie wave of acocssoiy senftttions." As the skin forms a 
continuous surface, no excitatimi, however small, can be 
assigned to a point where it originates. It always oa»- 
sions tension, pressure, displacement, small or great, in tha 
neighboring ports. But tlie stmcture of the akin ia not 
everywhere the same; it varies in thiokneas, flexifailiQr, 
rigidity. The oootact varies aooording as the afiboted put 
adheres to an osseous sur&oe, ot ooveia a cavity, or nsis 
cm the soft moss of the muscUs. "Tbas the sansatioa >»• 
Boltbg from the exdtatioo of a point A, is ipHrf4iid by * 

' J Mi M ri wfa F^UU/i i, kg rim m 
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■Bvaof aoBHKNjffinMatioiMjdetcnninorl by the iormof this 
palMtfiliaitMrtflhecxMnpOGitioDof itiipl«nicnt»,aii<!i)ifri-niig 
Ib dwia lailicakn fram th« wave tliat acoaiupaoics tlte 
fTrTlal"H> of nay Mlier pmnt B." It sullicei to noiU tlio 
edebratnl Mpcrimcnta of Wvber, to we tliat th« tactile ttciui- 
bUitj vuicB with the irgions of tlio itkin. At the end of 
the iDogna isd at the ends of the liiigcnt, two points can bo 
dMdoguUMil, auJ oooaequently present local dificrcnoua, at 
■•abortadistuioeaaooeaad twomilliinetcn; on the back, 
IIm abocteit diBtaoee b two to four ocnlimrtcn. But wo 
MMt not be doodvad bcra : tlt« waves of ooceswr}' divcts, 
ia afitt sf tiba important rule they play in tactile perac[>- 
fiM^^ Ml lUllll the o»ndilioiui nocemaiy to true loral 
tl^ti Tfc^lfibn] nwoDsof dtAtinguiiJuug two Bcorationa, 
A lad B; tbejr tlo not Miflioe to diMinguiidi them in space; 
£«, tonMHtrada line of whic^ A and B are the exlrenii- 

1W« laoiiiM ft third daneot : nKivenMnt and the taa»- 
adv aHaatiocM that aooompany it While ncngniiii^ the 
:, capital, role that tliia last clement playa in the 
B of the tactile perceptions, Lotae insists opoo it 
laa tfaaa hta followen do,' aixl thinks that we cannot And 
is it a eooiplele solution of the problem in band. 

To SBD up, tbe skin is a oontinoi^, varying in its snr- 
froe, ia conseq uen ce of diflercooes in anatomical structure, 
of direct im p te iio ns and the auiiliaij imprcasions that 
th(7 pfoduoc, of novemcnt and acoompanying moacular 
■ ii^tiniii lo onler that we may decide, says Lotae, 
whether an impraasioa is produced on the right or on the 
kA, it is acoennrr that the exdtatioo of tli« aide* of the 
body produoe diflercnt scnvtiocw in oonscioasofln. Beinga 
of ■ ooapletely symowtrical oonstitutioo woold be incapable 

* AMIid^ to MNKhM of W ktdl «« «m ^>Mk hter, ll (• BSlBUlMd 

^ Ik MIm7 rf Ik MM* rf piM k prapotbMkl to Ik HoUliir 
rf^sfrtrfikMyJto*^ 8HiteikiVMrMWMltbdo«.|in. 
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of disUogiuBhtiig between tbe rig^ and le^ wad ia geo- 
eral, between oomspoadii^ parts of the bodjr.' Tbem 
ate differences of strnobin^ of movement in the meinbcti, 
of muaouUr aensotttHi, that make the difitovotiatiaB poa- 
sible We renutrk finally with tlw author— and tUa fiat 
sbows the importanoe of movement — that, if the eztnmtticB 
of the fingers be fixed npon Uh cod of a tipi rod, all 
delicacy of localicatiou dissppean : each ezoitatioo Inatcad 
ofafiixlinga particular pcHot, aeema to be difiVned thrao^- 
out a homogenoouB mediom. 

We must not forget, then, that to Lotn, neither difle^ 
ences of structure, nor aooeesoiy waves, nor moveme n t, nor 
muscular sensations, explain the localiiatioo of tactSa 
impresaiona. For such localication, a qrotbeais is Daoea- 
Bary: "it is Deoessaiy to possess already a geometrical 
image of tke contour of the body and to have learned hf 
experieace to what point the Bensationa A and B are to be 
referred, ncoordiog as th^ are affected with the local ligna 
a aod ^." 

A very natural objection arises here : the case of penooa 
bom blind, who acquire the notion of space by toodt with- 
out the aid of sight. From the first, Lolte admits that tha 
cutaneous seusations taken alone, tliotigh they do not give 
us the distinct idea of space, nevertheleBs give riae, in ces^ 
tain cases, to the obscure idea of a certain latgencas whieli 
is not without some remote analogy to the idea oi tptet. 
Further, when the sense of toodi exists alooc^ the nnnrswr/ 
conditions of localisation are found in it, in virtoe of tha 
movemoits that aooompony impresaiona ; bat thoae mor^ 
menta having neither the fiUhieaa nor delicacy a£ those 
that accompany the visual impressions, the localisatioa 
is ruder and more imperftct. "The skia 
of innumerable sensitive fmatu, hot tlw n 

> JMiMMi iVk loft dm MQ. 
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> positioa are not imntcdialely possible at 
tbM points, as thty an at tlioee of tlie retina, and it is 
111 n Mr J tlui tho movable or;^n« combine to mipply tlUa 
ddccL Tbe hand alidiag over tlie aurface of a hody re- 
fldro, like tbe retina, a great number of imprcnaions at 
ooea. Wbcn it losu ooe p, it duM not to«e nil ; tJic otlicrs, 
f, r, t, penist, and a ocvr im|ina«ion ( joiiu tliem :' ihua 
it ia thai gnipti^, together witJi the nenMlility of tbe tikia, 
m r rta to lorta Car llie blind a notion of 8[ace ; but is pcrhajis 
nnc cntirelj- iJcnlkal witli that wliicb sif;ht niakoa pofinible." 
l^AB, in effirC, mnarka that tlu! family of difTerenttatioD, 
bang nuch leM fine in touch than in (iit;ht, the Hjiacc uf 
■ aqoan indi must oQvr to the blind fewer difH-rentiutJa 
po*i>talluaaredbocniedbytlM!nianM'lH>!ncA. Itisooncludvd 
iJm, lo tbe bliikd, obfocU ougiit to appear snialtcr tbui to 
one wbo Ma ; an), Ui fiict, tlxwe bom Ikliod, wlieo 0|<eT9t«d 
Dpaa (among titheni tlie («« of Cltnwldcn), ha\-e nunjr 
It «t tbe nnexpected da 



Lotw oomplctea Ua theory of local ngna witb an ioqoiry 
fato tke goieaia of the notioa of externality. We will say 
■glUng npon h, m thia qoeatMo ia to be examined elae- 
vbcttt. Oar object wm only to diacuM a single point io 
tfaa doctrine of Lotae : tbat whicb gives him true <Miginal!ty 
■a • paycbologiat 

Thia doctrine of local aigna baa been adopted in Germany 
by a naraber of anthon : admittod without reacnre fay some^ 
■odifled by otben. 

Ihe flit merit that we moat allow him isJhat be baa 
hwght to light all the difficulties inherent in tbe prDt>- 
1^ No one baa ibown better than Lotae tbe ptUtio 

* Wa mmH nmmA wUk Loua ikai Um piwIiHiini cf mA Iwfrmlia 
^^w^iwikmmaliimaliptfpimdU*. If. to tU pi^w frw y lo » 
a» ma af (W fafMT r««taHd, n «oaU aai «uUU Ikon tdalkM 
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prin^jM o( the ordinaiy solution. 'Bjr an almoit ob- 
conqucnble tcodem^ of tlw bumui miod, w« in wont 
to explain epooe b^ moms of images that pnauppoae it. 
We see objects refiected in the retin* as io ft microrf or 
impriuted upon the tactile orgaiia as the stamp upon van, 
and we think that these external imagea oo^t to be 
reproduced in oar ooosciousdohs under fonns mmv or Icaa 
analogous. Reflection, however, teatdica na that knowl- 
edge of those images supposes anterior knowledge of our 
body, of its parts, of tbnr positions, in nboit, knowM^ 
of ruhitions in spooc^ and that this knowledge eui be itadf 
derived only from states entirely internal.' IjoHMt aeea hot 
one way of resolving this difficulty : we most ref^ the 
perception of extension to a perception of qwdUaine difiet^ 
ences, which by a new reconstruction of the mind beoome 
rclntiuus of extcnuon. 

His hypotliesb is nalurol and scientific; be baa d«-d- 
opcd it in metaphysical Innguog^ wbidi we have scnipa- 
lousty rcsjKdcd for the sake of exactness. It is bued 
on (acts and is ofTercd as their only probable explanation. 
Lotzc undertakes to show tluit the anatomical dispoailioa 
of the visiutl and tactile organs ofibnli solid support to hia 
hyjmtbesid. " If we find," be says, "such a dispoaitioa 
OS will assure the action of external excitations upon the 
nervous system, according to geometrically prescribed rda- 
tions, tliis disposition will afford much reason for the be- 
lief that natun intended to deduce from these relatiom 
somelliing for consciousness: this in itself, however, explaiaa 
nothing." To our mind be has not innsted rafficieotlj 
upon tliia point It is true that at the time the JMieat 
Ptyt^ogy was written the arrangement of the termiiMl 
organs for the visual and tactile nerves was not as mil 
known aa to-day. But, taking the qoertioo np again if^Hm 
lately, Lotie has not insisted further opon these anatooiio 
details. PhjvologistaReemnowtovhuitliattheatnMtara 
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of the peripbcnl oerve terminaliona pluya a great role in 
llw mq>tiQo of itDprcsHiotui from without, and lliut po«ittoa 
hM aomt umlngy lu liic tiyjwtliCHM of \wa\ tiigiis. 

W« imVK mxa tlie important place tliat L0I2G amigna to 
■■WHol, in tlw Ibmintion of vUual or tactile Bpaoe, 
' to aooaoacioua movement, or, aa be Aouictimei 
■ h, to Umdenaa. Tliis pmitiou iuvites critieism, 
f (rata thorn wImi, ndding tlienuclves of tlie tiiKon- 
■I u mudi apuD iuductiou as upon well-CBtabliulied 
" Fur die mke of brevity," my» LoIk, " we will some- 
I OM tlw eipraBtoD teudcaciut to movcmeiit, to dcsig- 
■■te Om hml signo. Thi^ Mpimsion Iiaa boeu critidsed as 
1 inootnpatibic witb the pTDcisioo that Dotioiis 
uiic of psj-diic pbcuoincna filiould have." This 
qilkiau kewb Lotn to define bis ibougbt and to Pjxnk of 
■be loot] ai;^) u n pan-ly {viydiic state of wbidi nio\-ciDeDt 
ie Ike ocmaion. "That which \iaesen in the ncr\-ea con 
gb* oaljr k lutatiaa W the eye, «.«.,« pbenooMooo of the 
phywwl worU : tbe psychic aSectioiw that iaMW from it cut 
•looe btar the name loal ogosy for they alotM prodixs 
loaiiatioo, and localiaation is aa act of repnacntation with 
■o rdalion of reMmklaooe to any movement whatever, and 
fBQiiot be in any way ortimated in terms of the notions 
CBployad in a modianic of body." Here again we fall into 
tke diffically of oilniitting aa the lart ground of our ezpla- 
— lion a Mate wliidi is considered at once paydiic and un- 
aonwiona. Yet it must be remembend tliat Lotae does 
■at oeaae to Rpcat that his theory ta presented only as an 
hypolkeM. 

la tbia hypothesis tnjcT To reply in the affirmative we 
■Mi* be able to show iJiat it is tiM only h>-pothoBia possible : 
aew it is probkhle that Lotae himself would not maiotaia 
lUa. Besides, there is a difficulty involved in the whole 
ifisDasMoa of qmoe, t, a^ the role that is played by the ulti- 
■Nls or* priori densDt, which be BMB t ioas only in pass- 



* 



iDg, but which raQtuna, neverthelcB^ the bwia of lU Uw 
work of nicutol rcconatiuctioa. 

To sum up, liis tlicorjr holds • middle place between the 
attemjits whidi the English school have made to ezplaio 
entirely, and by experience alone, the genesis of the idctt of 
Epooe, and the complete abeenoe of explanation whidi haa 
prevailed ordinarily among ttie defenders of on a priori in- 
tuitloD. The continued investigation to whi<^ the aoenoa 
is subjecting this notion, in the light of new thewMS and 
experiments, will detcrmino its relative value. Whatever 
become of the solution of Lotse, it will Rmaia the vorii 
of on ingenious and penetrating mind, one that ia extremely 
apt, especially, in stating the difficulties of the problem.* 

> In M attida racentir publislied io ilia £«m pkHampktf^ (Brngt, 
1878, Tol. VI, pp. 217-231), Wundt oillciMd t«i7 profodDdly LotcA 
U10017 of local aipia, wliioh he calli Um h]rpotlicaii <rf km^ loaU dpa, 
in oppMiUun to Ula own, tbe liypotli«ali td wy ««i<« lucal rigai.hll« 
reproacIiM Loin lor putting tlM qowtion nodcr a iDM^>hjidoa] fcrv • 
(hjpoUinu of tba aoul), and for deiidin^ in Tlrtna ol (Ua hjpMhad^ 
lliat oar rctionl and cuUocoua taaaaliooi cannot pcMcs BilenaMa.*( Ba 
mttenipti, <id lb« eonlrarj, to ahow ; IM. Thai tbwa arc opUa and nihiff 
expcrimnila that joMir^ our raAwng to the ratinal and riitaaaiaM aM^ 
tioo^ taken in Ihenwalvoa, an «xtciid*« ehancMr; U. That tka am- 
diUoiw that moat Iw added to thaae acoMtiflaa In plaea tbaaa In Ito otl^ 
gMj t/eilcnoionan thoaauf novflaiMt,) . 
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ouon or tub kotiok or bpacb. 

D(6aU Iff the Naiiputt ami EmpiridsU. 

Wb have joat ■toilwfl with Lotsc, iu detail, a particular 

•ksnt of Kmiblc co^ition. Willioat leaving tliis prot>- 

Ibb, «• most Dotin ibc debate ofa qualioa of much more 

gmmd dtanetcr, that cooccraa the very fouudatioiu of 

. hwii JwwrfaJgB. 

[ Ii Un kwrvlodgc of eitciuioa aod its detennituilioiu^ 

■ kaglh, fanadlli, thiclcDOB or dudanw, poaition, (bnn, taboni 

I or derived from experience? Tlii« ia a ([UeHtion that \ta» 

hmm ^ikcd and aoawnvd dififeraitlf , opaaaily bj pbjuolt^ 

^^ and bn given rin to DDmeroas tbenio. Helmholti, 

I baliare, «■> the fint to daanfy them as nalivaa nd empir- 

iad._ DoctritMi oa thU ralject really dale bock to the firrt 

'•Honpta ia pajchologj ; bat it ia ooly in our dajr that thgr 

■n oNiitnKted with a clear knowledge of tlie problem in 

Woil, of the ponible aotationa, and with (Ite mbatitution 

of naaoM of fact, draws from the natiinl adcneea, for 

■etaphfwcal deductionfl. The i»ue is joined poiticularly 

> «■ the (]aeBtion of visual apooe. This was to be expected 

I fraa tb« bet that sight ia the moat delioDte of the acoses, 

I the ridicat in its reports of the eztenml work), and tha 

< Moit open to nice experiiDTOL The same question ia raised, 

however, as to tactile space, and although we cannot dt« on 

this point at many attemptnl expnaitiona or debates as bril- 

Uaat aa tboae of Hcrii^ and Helmholts on sight, the aoln- 




OBianr or tbk xonov or bpaoi; 9T 

tionsarcfuDdameDtallf theaame. On this aida the ■tnig|^ 
between the nativuts utd emptriciBta, to which I will Sntodl 
attention, has been Ion deadly aod there is modi Ioh to ay 
than on the question of visual exteoakm; but ibr the nwoa 
that it ie simpler Um ddwte ia more instruotivfli 

We will ezpoood the different dootrioe^ and thea •!■■• 
ine the thctweticol qoestioii. 



TACTILE BPACB. 

Reduced to tlicir common content, the thcoriea of naHvimm 
maintain that tlie order of tactile sensations has its boaU in 
tlie oonetitution of the organinm, that it is given <mgtnall/ ' 
with the organism, and is aooscquently innate. Hiis bjrpo* ; 
thc«8 is the more natural, the simpler, and arises first in 
the mind. Xay one who has not betaken himself to rcAei>> I 
tion or the thouglit of others adopts it ooDfidootly. It m 
a spontaneous belief, one of thoM prodioatiuis that tbn 
Germans call " a product of the natural consdoaEneeB.** It 
has been everybody's solution in all time. 

The great physiologist, John Mailer, sceou to have been 
tite firttt to give it a scientific form. It is generally admit- 
ted that he couBtnicted his tlraory under the influcoooof the 
philosophy of Kant Historically this influence is iodia- 
putable, although, in our opiuioo — we will attempt to show 
it later — the Kantian critique bos no connection with this 
debate. Mailer observed with reason " that the notion of 
objects of touch rests, in tJra lost analysis, upon the po»> 
sibility of distioguiBliiug the different parts of the body aa 
oocupyii^ each a different phtce in qMue;" hot, aooordii^ to 
him, if the t^itio and the tactile nerve alone amoi^ the 
sensor nervea, convey to the sew s p ri i u w an impnssion of ex- 
tension in space, it is because " they alone are oi^aUe of 
ieelii^ their own eslensioo in an eaawt w^r." **8boa 



^Min mcmben, indeed the mujority of the parU of the 
boJ^, hara iniMir oervoi, it itsuItA that tlio sense of (ouch 
is CBjable of aftprdKndiiig, in nil dinicnsioos, llio ex- 
tmuoQ of ihe body ; fur vach point at whicli a ucrve fibre 
tcrmtoatn ia rrpmentcd in llic MnHorium as an integral 
panMOofiiraoc(voI. II, pp. 271-272). 
—The well-kDown inveaigation of E. II. Wcbcr dol«r- 

• teiaed tann exactly ihc n>lc of llic ncn'C tcrmiiiatiuD-^^ 
Ha ahuwcd, OMog composwit with liliintctl pointH, tliat 
taetfl c^arowbility raricg extremely frwn one part uf tli« 
body to another ; that in onlcr that two poInU be di»liiv-~ " 
il on the end of the tongue, a Mpomlion of a miUi- 
r ii Mfftcicnt, while on tiw txtck it nitut be from four 
to iiz oBoUnictcn. In this wny }ic divided (he siirfooe of 
Ac body Ento a gnai namber of rcfrions, called circles of 
MMMiaii, which vary extmonlinarily in itixe and form. At 
flat, WriNT etmii>dcrrd each of tliow drcloi, that is, cadi 
poftKjD^f llie skin provided with a Binf;lc^cr\c ihrmil, an 
■■ maitttttfaa. Later, replying to the differant otgeetiom 
cdled oat I7 his theory, be luatntained tliat tlio drclea of 
■aw tf ioo mint be aoch that then may be many between 
two points fclt to be diriioct ; in thta way he explained (Ite 
tpmot intervening in aenaotioa between the two points. He 
pve to expericnrc and liabil a noosidcrable role, admitting 
that they diminiahcd Ihe number of drclca necenary to the 

^ pcncption of the interval bcftwccn two points of the body, 
la ao &r^ approodted the cmpirini theory. 

Other aothora, among them Czcnoak and IfniMKr, 
Bade vsriooa modificaiiona. But the one who Ihu boca 
Ban nooitly the most intrcphl champion of the itatlvist 
theocy, while pretending to reooodlo it to tta rival, ta 
In hii P » y ekotoffieat Origtm of Ota NoHan t^ 
,' he naiotaioa that we have i nnate knowled g e of thres 
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duppn cjong. At Rnt, io all oontact, we fed aeocawrilj ud 
immediately a oertiun extensiOQ; we kxsliae the tactOi 
impression in a definite place, Deeding no other OMiiIi- 
tioD tliau the oootoct itaelC Tliua we have tntaitiTe 
knuwlodgc of a aarfiuo touclied. But it is carioua to tea - 
the vay in wbirh lie establishes his poaitioD fi>r the thiid 
dimension. He says if the sorftoe (kogtb and bwdth) 
be peroeivc3~imiaediateJTr^l<^th~miist be aledl la Sk^ 
tlie surloce that we foct in ooatsct with anj past of our 
body must be either plane ot eorre ; these an the two ' 
possible cosos. Now, thcae two kinds of sarfine implj a 
third dimension, "for tluy report somethit^ that fa n* 
lalcd to depth : the presence or abMooe of an indiaatioa 
(Autbiegung) toward depth. ' It cannot be objected that 
this is true only of curved surfiioes, and thai the plana 
surface ia, on the contraiy, s nq;ation of depth ; for a nega- 
tive concept contains all the oontent of a pontive concept 
plus a negation " (p. 177.) With such rcnsoning, die 
weakness of which is too apparent, Stumpf maintaini that 
tlie new-born babe, when its body is cnctrclod with a band, 
must have the idea of a curved surface, and oonsequently 
of three dimenuona (p. 283.) He oonoedee, hawver, that 
tliis new-bora babe Iios not all our notions of matbemat* 
icol relations; but its primitive reproaentation Tixtnally 
contains them. ^ 

Tlie trnpirical or gaielie theory tMintainf « p^chohigkalB 
evolution. ' Kelytng portieularly upon the influenoe <^ a«iH 
dation and lubit, it reicra the fact of tactile localiation to 
cxpcrienoe, in aoooontbg both ibr ila oompletion and ili~ 
origin. 

The first hints of thfadootrioe are to be foaud In LocIb^ 
Condilloc^ Berkeley espeoally, and in general in thoee adko 
arc inclined to give as large a role as possible to axpm- 
cnee. In this oentury, Heriwrt, for reasooe pordy aaeta- 
phyaioal, referred, as we have asm abov^ the Dodoa «f .. 
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Bfrnee to a gao ccari on oi states of oonscioasiieBB that can be 
levenedy that is, read uidiffiereDtly from A to Z^ and from 
Z to A. He wished hy this to explain the fiict that the 
aoul, supposed by him to be absolutely simple and unex- 
toded, can peroeive objects that have extension and form. 
The movement of a limb produces in consciousness a series 
of states; it is this series that, as fiur as it can be reversed 
(not the movements themselves^ suggests to us the notion 

-(ill 1811, an author little known to-day, Stanbuch, in 
Us BeiirSj/e sur P&jfAologie der Sinne, submitted that 
movement alone ooidd fiimish the notion of space./ His 
theory, a|^liod by himself mainly to vision, deserves to be 
veoalled ; it contains in germ tlie doctrine maintained later 
with so modi fullness and assurance by the English psy* 
diologists^ eqiedally Bain. We will notice it further on 
nnder the head of visual space. 

' , Bat Lote fi rst tronsfbrmcd the empirical hypothesis into 
ajMofimnd and elaborate theory;. it will suffi ce to^otioe_ 
it againJn.jiJfewjEords. Each feeling point of lhe~ body^ 
1^ its local agn. This term implies no ori^nal localiza- 
tioo or extension ; it means simply that eadi tactile impres- 
sson'^piesents a particular character (nuance) that serves later 
to localise it at a certain point of the body. At first, these 
j imjMessions are purely intensive, and present no special 
1 determination of any kind. Later^Jth^jniod, by virtue of 
knfs peculiarly its own, transforms these intensive data into 
extaiBiy9..qaantitie8, and produces a ^reconstruction of 
apace.'' A psychological process plays the capital part in 
the genesis of the noticm. 

The nxist recent of the genetic theories is that of Wundt. 
He aooepts the theory of local ngns, but judges it iuAiffi- 
cieot; for how can a graduated series of qualitative local 
flgna be tnmsformed into a succession in space? Lotce 
explains this only by admitting the presence of a pruni 
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laws of mind. Bu t,^ aaya Wandt^ the diflkreot impreBsioDS 
are aooompaniod by movcmout, aud tlieiioe rosolts a feeling 
of innervation* Tli eae two elcmeuta— local •'pMf a^ 
_ movement, with aooompanjriug aenaationa — explain locali? 
cation in apooe. j Neither local impreasions alone ixNr 
movement alone could give it ; but the twu^ united in our 
mental diemlstiyi fonui bj a paj/ehologieal m/nthom^ a com- 
bination which is the notion of space. The originality of 
Wundt's solution, then, consists in the idea that the notioii 
of space is a synthesis of given elements ; but eadi of 
these elements no more resembles space, the result of their 
combination, tlian oxygen aud hydrogen resemble water. 

IL 

However dissimilar these theories may be, they have one 
result in common — ^they exhibit the problem in all its 
aspects, and enable us to state it more clearly. Setting 
aside the general considerations of tlie metaphysicians, the 
majority of the authors mentioned proceed by the exami- 
nation of details ; for an abstract discussion, tliey have 
substituted concrete discussions; instead of seeking for 
the origin of space, thqr endeavor to show by observatioa 
and reasoning the genesis of the ideas, length, breadth, 
distance, form, position, direction — in a word, all tlie dc^ 
terminations of extension, ^eir method is directly op- 
posed to that of the metaphysicians.^ Here is a &ct to 



'A good example of the oppofitinn between the two methods b 
in the discussion of Stnart MiU with his opponent Mshafiy. MahaflSr 
maintains that direction cannot be used in an analysis of extensiaii^ 
" because direction implies spooe^ and space cannot be osed to explain 
itseir* MiU replies: ''Instead of direction implying apaoe^ it would 
be mnre proper to say that space Implies direction. Space la the cod* 
nected whole of directions, as time la the connected wliole of socoes 
sions ; consequently, to postulate directioD, Is to postulate^ not space, but 
the element from which the noiloo of spaoa la fofmad.**— 'Aw&iafjaa if 




wkidi, io our opioion, raf&cicot Mtcntion lias not I 
girai; taany pli^NoIiipsUi do not MCRi to have wen it 
Amr\j, thoogb their habits of miud haw ocvcrtlidoM IcJ 
titem vight ID their ignonuKO. 

It ma^ be objcdcd that all thin hns no value ; tlmt tltn^e 
IcfiM, kngth, diredioa, etc, convey a meaning only a» thejr 
ediM alnadf in the notioa of (poor, and this notion aJouo 
nskdHS tfaeni inlelli^ble. But cv«q though thta be granted 

■a it ia bjr moat wriU-»— (Iw; poMtioa roaains good. Tho 
i|iMitir«i« we are dealing with i&t u[)on prDblccoa of €X- 
penraec, Dot opoo tnaaocadcotal qocetioDB. We wish tho 
mpirical geaoua of the ootioo of space ; it is right, then, to 
go to expetieoce for tbe folutioo. 

If theMody of tbeabnlractDotioDof B{»oe bo snbetitatcd 
far the coocme stodj of its dementi, it beoomoa impassiblo 
topnxcadaaalylirally. Tbe moat determined advnHaries of 
tfae pbyiiolugical BXTtlwd autnot deny that, in tbia respect, it 
baa dooe great Mervioe. PhyuoIiF^i.'^i.*, indeed, mtting u|K>n 
tMfmmmif tfa* diti of pithology, tod omm itra eooagli 
to bt JMlniitifff, faave rtadied the role of each of theele- 
■Mti of tMdle peraeptioo taken atone, have aeparated 
viNsl wftm from tactile spaee, toodi proper from ita aoeom- 
fmtpag fwtirme, and have determined tbe faocdooa of 
■■aealar novemcDt, and of the feelit^ of ioDervatioo. 
We will abow thia in more detail. 

What m attempt to aolre the qoeitioo, "Doea the no- 
tiaa of tactile apaoe reeolt from mechaoiam, or ia it innatef " 
tha dtSenl^ of aeporating what ia due to viaual aenMtioiM 
ariMi at oooe. Sight and toocli are two languagea that wa 
' iBpl(>7 WBaltaneoaaly from our birtb, and they become ao 
•MJbaad with eadi other that they aeem but ooe. Further, 
Iha lepocta of ttght tend by their aaperiori^ and rkhocaa 
«f ia fitmrtttflti to oooceal thoae of looefa. Reooane ia left 
w to tboaa who ara bora blind, and if aome audi were 
IbMd miamti wHb takot tor |«yabola|ioal anal/M, tbqr 
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oould give hb a great deal or iofiinnatUMi. Tetthe^vauld 
miiKXHistnie lu, Biooe terms would not have the aame s^i- 
flcntion for them. IliUreiHlcntlwobeervatioiisofFlaiDer'a 
blind man, of whom xn will speak later, aoinetiniM tcij 
vogub Still many good observatioiia'OODld be made 1^ 
critical examinatioo. The study of operations upon thom\ 
who were bom blind hag been vwy instmetlve. ISuioel 
Clieaclden there have been about a doaen cases, of wbioh | 
hardly half were adults. Dispitfl coDtrsdiotiona in detail, 
thoao observations have shown that the patient knmr ncithsr 
the form nor diatauce of objects, and, oooseqaently, that the 
data of tactile spooe ore not the same as of vtaoal tfoea. 
It is known that Locke in reply to Molyneox drew the ooo- 
clusion that if a man bom blind should recover his si^it^ 
he would not be able to distiuguish a sphere from a <nba t 
but wliat was to him only an o^nion, a probable oonjectoR^ 
has now become thanks to Directive ofaeuTatioo, an estab- 
lished ikct. 

Having thus established the point that tondi has its 
peculiar way of arriving at the difierent modes of exteonon, 
we can go a step furtlier and distinguish contact proper 
from sensations of temperature, pleasure, pain, eta. It is 
established that in certain diseases the patient ia sensitiva 
to the slightest touch, the tip of a feather, a breath, etc., bafc 
does not feel the pricking or ontting of the skin. Otbei^ 
on tbo oontroiy, ore very sensitive to pain, but cannot hioal- 
izc it, and do not feel toudi. If the leg is pinched, thqr 
refer the pain to the hip, or even to the other Ug. flmna 
tioa of temperature may be entirely wantit^, the two other 
kinds of sensation remaining intact Toudi, then, can ha 
considered as a complex sense ; or rather as the nnioa of 
many senses, of which oootoot alone coooems us. 

Considering touch as contact simply, there is yet aoothw 
•kment of capital imprntanoe to be oomridfre^-i DOivemept . 

Hw di£breat ports of the body am moTaU^uTA* 



1 ttOBt cMJly moved are n ioat wnsi tive (o cuolart, for 
!, tbe hsm). It is hardlyucassary to remark tliat 
Siilily of moving the tui-tile orj^nn in each of tlte 
■§■■■■ mka it pomiblc to know t)ie form and dimensions 
«f utjoefai. TIm potvlytic who fwls but cannot move is 
iH^aUe of active (ouch. By toucli, in ordinar)' language, 
*« uBtferatand, bcMila contact proper, the aoeon)|Min}'iug 
MomneoL ilorcot-er, reflex uid volunlaiy movemeuls do 
not «rve lor the pcrrcption of external oltjccts only ; they 
give M irom the finrt knowledge of the diflerent parts (^ 
tW UhI* : thoM ports lliat move mont easily, as llie end of 
Uk toagne, the lips, the ttands, ponwiig the power of finest 



I But ill touch, morcrnciit has a double function. It is 

1 Mtvolja precise nnns of varying and multiplying points 

I •ffeoolMt ; it is In itsdf a souro! of knowledge, l>ccauae it 

\ btlwaNiniorp<rr)iief(Ate«Uiatco»MiimeAtrucmu9CuUr 

j on'viuUfluoA. Koi-h mi>vii)iciit hox itn own modality io 

•ovfiif to tba Datura at the nnsides pot in jday, their state 

W v%or or &t%De, the direotioa of the oovement (Bexioo, 

ntMmrm, mtatioii, et&X ili duiatioa, intensity, and tba 

decna of eflbtt and renstancb Experiment shows that all 

thm Tariatiooi an tnmsmitted — or may be— to oonedous* 

Phynologists have diBered much aa to the seat and 
a of Ihia muscular sensibility. Thcae theoretical 
s an of little ooDsequenoe : one thing is oertain, 
■■d this is that ve have a feeling of the stale of our mosdes. 
htbology, farther, through the stody of caws in whkih this 
is w — t i ng, teatifita to the importaoce of this faculty. Inaome 
diseans the patients do not know the position, or even the 
asiatinea ol their limbs, whoa they no longer see them ; they 
d* Mt know whether they are extended or bent, and think 
they are wiihoot wcigfaL In other caaea, still more instiwK 
lite^jaly tha_BMiacalaf aanaibility nmaiaa. " In the eaoa 
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of a workman," my* Landiy/ *'wh<m fingen and Iiaiida 
vera insensible to all contact pain, and tempentm^ ths 
setue of mnacular acdvi^ ma ereiywhen alert. If I mada 
him ahat bis eyea and placed a large object in his hand, ha 
was astonished that he oould not shot it ; but hb onlj idn 
was that thera was some obstacle to the moveaaent of his 
fiogen. I secretly tied to his Tiist a Idlogiam waigfat; 
he thought some one was palling him by the ann.** Hia 
only remaining state of ocmaoioaBneaB waa that of oBbct, 
under the form of renatapce and tnwtioD. 

A rarer case.is the loss of the moscnlar aeos^ vhila aOH 
sibility to contact remuns. Yet Lasdiy (work qootad, p^ 
195) speaks of " persons who had lost the feelii^ o( we^h^ 
resistance, and the different muscular movement^ irtiQe 
senubility to touch wos normal." 

We have now briefly enumerated the elementa that 
unite to form our knowledge of tactile exteudon. By 
some examples, chosen from many, we have shown the 
functjon of eac^ of these elements, and the result when th^ 
are deranged. This analytical proceea shows the complex- 
ity of the problem ; it remains to study the geoeaia of the 
notion of space. 

A geucral fact, underlying all phydology of feelti^ 
seems at first sight to be capable of intopretation in &Tor 
of the empirical or genetic theory. And truly ao, if it ia 
5 § well established, vi z. that all sensation is really felt at the 

nerve centres and not at the point in contac t. Taotila 
eeasatlou^ at ttie outset, are not transferred to external 
objects nor even to the periphery of the body. They are 
very probably felt as vagoe internal r'"tn*'''»t and aa 
obataclea to movement It is not till later that thqr are 
localised at the point touched. PhyddogisU designate this 
general AmA by the name "la w of eoeeatrici^ of aaMa-. 
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^tiogL." ; maiung that wliat oocuni really at tlio ocnira is ' 
pnyctad to tbe utrauitioL Tliia fact Bccma to Bupport 
the fiuxlaniental {XHiilion of the empiricists, as Ilcliulmltx 
fan farma bled it: "Scnnationfl arc nigna iu consciousnoss 
wUdi it is the functioD of die iiXelHgcuce to inteqirct." 
It tnaa trac, b Giict, that localization licre resulu from 
tlw inteqirefjMi^tii of primitive duta. But th« qiiration b 
aotiWvled «ven tlten, for tiic defenders of aativisai may 
atber lliat the localization ia immuliatc and tba 
only defiocB it, or that the operation wlicn-bj 
ia rvfcrrwl lothe exIrGmilicfl is not intvqire- 
totkro, but aKdianism prc-establiBlied and inborn ; and ibii 
is Um fuandalMMi of tlicir doctrina 

Yet it tannot lio diniitx] tJiat if it wcn> ostoblisliod tliat 
not immraliale, their nasoaing would 
it than tliat uf their otlvcrearics. b tliui 
looliiatioo a fiKt? Tlie (ii>.t difficulty to r^ 
IB tluB qowtiua is to find tactite peneptioQ at work 
Vkoal peraeptioo pnoedei it Some boon after 
bifth tba (Uld folium the moventcDt of a light s short 
dj at a aae away with its eyfla. It begin* to f«el later, 
f Thm ia maon to believe that tbe fint attempts at tactile 
ioflilioo an gnatly anistod by sight Tliis, in tbe 
ptvseot ease, would aSbnl little support to tlie notiviitt 
tbeoey ; lor if the child localiw contact at a certain point 
of its body, bemuse it aam soowtbing special then (for 
•xanple, a hand or an object approochiog), this fact sccnu 
to beas iolerpKtatioD. If we rule out this foreigii element, 
■ifbt, and ooafioe onndves to tactile pooeptioo alone, w« 
an rw e d ia tel y arrested by the lack (d obaervatiooa. 
IWwia, in bis intoesti:^ "tody, Biogn^Jtieal StHtk of<m 
Imfa^ (JfMif, July, 1879), says that the aennth day, 
vbea ba tooebed tbe sole of tbe cfaitd'a ibet with a piece 
«f psper, ' it drew back tbe foot quickly, and bcDt the toca 
■■dw. as aa older dliikl does when tickled." Bat wa cu 
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8ce in this osiy a verjr vsgiie loct l iBU i wi, rinoe the mon- 
mcnts of nactioa ou probably be floundered, In thk cm^ 
ouly reflex aoti. I> locolintioD immediate in aooie lc« | 
movable portof the bodj^aathediOBtt If ao^ thta would 
prove tlie nativist tbe(n7i but tbis basiKTer been eBtab-] 
lished. 

The cojHtal defect of tbia tbetny u ita eztrame ain- 
plid^. By rodudog all to ao iminediate bjoaliaed ooo- 
toct, it gives an insufBdent role to inuseolar anwtion in 
tlie acquisition of the tactile notion. The aappositioD that 
each poiDt of our bodj IbeU immediately' its pontioo in 
space, for the reason that every sensation is rdated, hf 
virtue of a law of our orgnuiiation, to tbe poipberal ex- 
tremity of the nerve aSbctod, postulates, really, tbe point 
in discussion ; for the excitation of a nerve extremity itMtf 
affords no data in extension. The empirical theory main- 
tains, on the oontraiy, that the idea of the position of n 
ocrtaia point of the body (to tlte riglit, left, above, bclow)^ 
results only from the play of ccrtun muscles, dificrait ia 
each case, which awake determined muscular sensatiooa in 
conedoiisnesB ; in siidi a way tliat the directioos wbidi call 
the same muscles into play are the same, that is, tbo pby 
of dilTcrcnt niusdcs gives different dimttcHis. 

Tlie empirical thcoiy, llico, is characterized by the domi- 
nating, almost cxcluf>ivc role given to nwveraciit and mn^ 
culor sensibility.' If it does not surmount all tlie diffieol- 

' The expndtinn of ihi* th«or;f doet nnt lUl witfate «ar pratlMa. 
Bain has dcreloped It moM tboronghly. Yot it naj ba MfM, te 
dcamcN of tnatnimt, to point oat ili dI«lB|niUiln|t charMMtiKi^ 
Ths Awdunental propadtioa U thb i Th« lUla of fWMtfcmwiw vhkfc 
•eoompuiio certoiD modca of mnscuUr BKiTMMnt b tb* oriffiMl ^IMB 
of our peroapiion* of length, haighl, broMlth, foiv, podUoi^ dbw 
lion, tliat k, all iba detennlnatlniM of q»M. If «« mm nM arf o«r 
limU froelj, w« twte the fiMtigat ti]oi^r ai aboHtr matealmrman- 
m«n^ BOtUnc BMn; K thta mcmmcM is ■rrvted at It* tm llKlti fef 
» obtoelo {M lb* amit of tb* bad bgr Ike irc Mm <r a bn), lU 
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tia^ it dew like uooant of aJl tLe Cicts, at least, end dcab 
wkk the pmUam io ita complexity. It u tbc spirit of this 
a lonrard u far u may be in ils cSbrts nt 
id to attfjnpt l)>o tnAlysIs of ttie simjilcst 
dHMBli^ iaiUMd oTuBumiiig uctcusiua m an ultimate tkt ; 
k ndoea* Iblidai to a more geuoral and <x>n«>i)ucntljr more 
■■ifla aolioD, aitnullaooouanen, and reduces simultanooos- 
■■i la s DOtioB ytt more simple, eunvmoa. 

It m RBuHuible that In (wtalili&lung their pcwilion, 
vhidi tnotndicU absolutely tlic poeitioH of the nativisU, 
OBptncwta appeal oi|ieciall/ to tactile cxiciuiou ; lliejr niaiii- 
buD (bat touch, and not aight, muAt be conHidcretl, to under- ' 
Maad projieriy the i^ennia of the notion of ppoce. " Tito 
put plaj-od bjr the eye," «iy« Stuart Mill, "in our octiuil 
I of otaenaioo, altera iCa character profoundly, and 
f to the difficulty we find in bclin'ing 
B oidinary lugnification, ia a phcuomc- 



■ §! ■■ fia priKspally t< 
Jp Alt UaiiiH, in its o 
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M M w y, If wo pMi tb» kand er 

tf ftm, wa mtm, U int, dmptf ikal B Mrtoi at auacnli 
iBUWfmimmt UlwfM iIm mpmm( ilut tbt h§.nA Ubvw A aad Um 
mammt tba It MrlFn at B. It b tbcn tW momIIm of tb* knew or 
AaMv immkm <d ■utbIt •Abrt that gfrM i» «t«n»io«i. The do- 
liaa aT iMglk ta ^m« it rMcb«d Iroai tka nntlcM of lenglk in lima. 
What haa btoi aaid at trngth ia tnM aba of diMane% dltcction, form. 

it rcflMli^ bcnmer, lOMptaia bowlbitnricaof MMmaiTamaaculBr 
aaaiinlliaii. trualaUd law aKax^T* MsUa «f conw i oM W ^ giva* lit* 
Wta wt ri— llawwaitaM liar* a atcMid daoMot anlan : lactib -Im- 
pnaixa^ la tka aaa cilad aborc, wWm »• pa« Uw haod over • fixed 
t wtanmaat,* waomidnt at tais 
liar* It tlM o»«iiM«Ma of two mtetmit^^ Tbu n- 
^t wIm* w« r*TMM Um Moramcm, 
••J <■■• tko tacUU •arica ai«i M ba iHTariad. Fartbrr, wa aaaHy 
paraiin iM Uh ordar af M«tUa afwllnm doa* not nrj wltk Uta 
■^Uiy •« tka novaMM. U tlM hvd Mma mem qaldilr, lU 
■ T tMfcrahfa wow rapidly; if man ^wlr,l«# mmmt** It r«Mb«l 
■■• rfavlj. CtaaaqwMlj, tU ordar of taetUo awillat mar ba 
Mrfdwad ladtpMdtM tr UMir aesHriM la liM Hd a 
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DODy not of qmchroDism, but of snooetanoiL'' For the roan 
who floesy visual extension is first Now, by its veiy nature^ 
sight gives at a single glance a prodigious number of aensa- 
tioDSy and thus oommuuicates to its impressions a character 
of simultaneousuess. The peculiar and immediate olgect 
of sight is color : sensations of color have grown to be for 
us representative of tlie tactile and muscular sensations we 
would otherwise experience from touching the oolorod 
object The eyes receive in the rough a great number of 
sensations of color, and the result is the same as if we had. 
'received in the rough a great number of tactile and moscu- 
lar sensations, t. e., tlie perception of extension. Visual 
perceptions, as Herbert Spencer has ingeniously aaid^ 
become symbols of tactile and visual impressions, and play 
a role analogous to tliat of formulas in algebra: they rqilaoe 
and simplify. 
It would add greatly to the strength of the empirical 

nmplj one with another. Extension, or space^ m fiir m it it a ilate of 
confldousnetBy hot no other origin or meaning; it is simplj an asndatioo 
of mu9Colar with tactile (or Tisiial) sensations. ^ TIm union of aensi^ 
tions of tonch (or sight) with the feeling of the ezpeoditare of motor 
force explains the whole notion of extension or space'' (Bain). Bpaoe 
is thus merely a particular case of simultaneousnoM. A series of iuus> 
cular sensations aoonmiianying motion from one object to another, thia 
is the only feature of distinction between simultaneousuess in space and 
the simultaneousnees of a taste and a color, or a taste and an odor. 

If it be objected that the dose association of Uieso two olementa— 
muscular and tactile sensation— does not account entirely for tho oom* 
mon conception of space, it may bo replied that it is only by a pare 
metaphysicsl prtjudgmcnt that space is mailo an independent phantasm. 
These elements account for all ; what remains is imaginary. These ele- 
ments serve for the explanation, and we hare no ground for believing 
that space or extension b more than that which their compositioD afibtds. 

For a detailed exposition of this doctrine, see, in particular, 
Senia <md InUtUni, 2d ed^ p. Ill, etc.; Stuart MiU, Eiam. tf fAs 
/(NPopAy 0/ HamOfwi, ch. XIII ; Wiindt, Pk^tiolog, AyeiMb^te, p. 480; 
eta Wundt accepts the theory only with tho additions we have already 
iDentioned, and charges it with the omissioo of local signs; pp. 485^496. 
' 10 
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1^ if cztaMled ofaetMratioos were mailc on thoM who 
t bliixL What we liavo is tidtlicr clear nor sufS- 
timt oa nun/ poigta. Tho most tninous, from Plainer, 
m dpelor ptiikwipiiGr of la«t cciitury, broiiglit to light hj 
HuBilloa, fumuh rapport to llic empirics) position. Atlcn- 
Im olaervaliun, my* Plainer, has oonvinoed nie thnt-th« 
mmm wt tnoch in itaelf, is utterly iuBufllicicnt to give us the 
BO^M of exteiwiua ur ifiotv ; tluit a blind man considen 
lh» woM ■■wMDelhing active mvrcly. Boniotliing oonti^ 
diftiif hi* aation* of rest ; tlutt fur him time takes llto 
ftam of wpttx ; that noamoM ancj distunoe eiguiiy onljr U 
Aartm or longer time, the smaller or grmtcr number of 
■eaMtioa* he finds naxmary in paming from s given actw 
■tkn to another. In fact the man who ia bom blind 
kaotn tiling* ooljr aa csioting, oiMf distinct from onotlicr : 
if pan* of his body or objivts tout^icd by tiim did Dot 
pfulnce oa his snuor nenxH difTcrvnt iiniU of imprts- 
■MKH, he woald take all cxli'mol objiil" r<ir imc uixl tho 
■Bttkia^ *'Ib bit own body, he did not dirtingnigh hb 
Wnd mad foot by their diMuMC, but t^ the diffivcnoe in tlie 
HaMtioiM they auiHsl — a diftrcDoe which be perceived with 
iaendiUe ddiracy — and espeetally by meant of tine."' 
TWn rcnarka were made, it ia true, prcvioua to the rise 
of contemporary thcunca : tliey bear tlie dote 1786. It is 
to bedeaired that other obacrvations be made, and be made 
with method, exprcnaly to elear up thia question. All 
obwrration proaeuta a maaa of oonfuaed details : to see 
one must attend exclusively to the object of bis 
The debate of the nativiala and empiriciatB lias 
I the pnibkan bat has not solved it ; w« may bo|)e 
tlmt new research will give a oompkte solution. 

The eoo«dcntioaa whKfa we have been estimating is lavor 
mt the empirical hypothcsia, rot oo a phjsiologiGal and 
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ps^iological analysis of tactile peracptioa. Tliere an 
otiien to be drawD from pathology, ami it seems nuprisii^ 
tluit so little use hfls been made o( them hithertik Evcrjr 
ODS is &miltar with the iUusioaB of those who haw had 
limbs amputated ; for • long time they seem to havs seusa 
tions in the arm or Ug which has been removed, and Ihns 
sensations are nicely localiaad in the fingers and toea. 
. Weir Mitchell, in his £enon« qf the Nema, says ba 
has seen mdmed men who endeavored to extend or boid 
their fitigcrs or spread them out : they woold s^, " My 
hand is open ; now it is shot I am tooohing my thaab 
with my Uttlo finger," &o. They were oonvinoeJ that the 
movement the^ willed took plao^ and had a dear ides 
of tlie extent and foroe of this movemenL Tliesa &cta^ 
which have given rise to much discussion, prove, at least, 
that muscular activity has an important fuoctkn in pcr- 
ceplioD. 

There is another important question. Theat fllnsiaaa 
persist a long time — tliis con not be doubted ; but do diey 
pcr««t permanently f or do they disaj^Mar attrdy aftw 
some years ? 

Among ootivists, Mtlller alone sees the import of this 
question, and insists strongly on the negative (VoL I, 
p. 643, &C.) : " It is generally said that ths illusioM of 
the maimed List some time, until tlie wound has haded 
and the jtatient no longer needs a physidan. Bat thetrnth 
is tlicse illusions are permanent and preserve the aama 
intenuty throughout life.". In support of this Sisditiiai 
be dtca nine examples, some of which are in detail. 

The ooDtnuy is held by many writers.' 1^ jiIhtIiwm 
of the maimed, say they, do not persist, but in tine d^ 
appear completely. 

< Tnlpian, DMm. omjnL im mimm ««£, ait. JTmB* tfim^ p. Mli 
OuymM, Umid iy i u li ^j i , p. UO; Sptiiifc ^ ^ I i r i f i \ wH^ 
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What is the bearing of these fads upon tlie qiicHtioa be- 
fen u? EviJandy Uio illusion of the maiDiiMl, such an 
arwH joit aflcr ampuUition, is nt least as uviily explained 
oa iJm «nipiriai] iiy|M>lticsi» oa by the uoulmiy doctrine. 
It prove*, io bd, iho stivugth uf an ooquirod aiwociatiwi. 
Ortaia italca oT the nerves, tnuuuiiitted to the ueutrca, con- 
linoe to awake in tbcue centra old aatocialious ooconJing tt> 
wfaidi a fixliog of pain or muscular activity is localised in 
ib iiiwliiiiinl pUoe ; that is to tay, in oou-^cqiiciice of liabit, 
A iMi of ouoMctouaucM (the iiiitial cxdtatiou) awakes a 
ptaay of eonaecutiro states invariably connected with the 
ftraL The nslivist theoiy Iwlds that " each point of the 
body at which a ocm fibre cmcrf^ is ivprcscDtnl in the 
I as an iiib)[nl part of sjiocg :" it amnu that, io 
', inpRHKKM ought to be proyectol to the actual 
hal is, Io the Momp of the amputalal limb. Really, 
— tirii^i avail thenuelvci of tlie font tlint, since the arn- 
«ti« arina ia tba nam oeotna at which each point 
wt Om aor&aa is lepnaeoted, it is not sarprising that acn- 
a^amm pomt pennaoenlly io ao absent member, for th« 
pifrUe rcpnaentation of thia member pennaoentJy penista. 
Boi admitting thia point — thoo^ it gnats too much to 
At aadvists — it mut be proved that thia illusioo lasts 
thraogh life : that do habit newly acquired con replace tho 
old stale that m are nipposing inborn. MGller seems to 
bave aeen this when be endeavored to prove tliat the illu- 
aioa ia permanent. Unhappily for him, the fiuM soem to 
this positioo; and as the final removal of the ilia- 
I be explained only on the sappositioa that the 
npnsentaliona are raatoTed also, it u difRcult to ' 
aaa bow a capacity that disappears when ita oonditions ar« 
abaoged can be called innate. In this fact, aLw, M. Val- 
piaa saea " proof that notiooa of tha position of diOeraot 
poiala of the skin result from experience and an not fiwta 
of gwdnatad inDervatioa. As &r as impwioos finm the 
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etamp can icplaoe wholly or in peit tboM tint e 
fore in the skin of tlw limbs that am loat^ these n 
siat more or ka* diriiDod^. Bat if these e 
to bear impressions to the ^iial ooid, notioiH of i 
are gradually lost"* 

An uoolcigous cose is fbuod in aotoplastio < 
When a piece of skin is brought down fitom tha fawh— 1 
to tlie trunk of the noae, all oontaot with ita suftae ia r^ 
ferred by tlie paUent to his f(H>diead, as fiur m the eoaiNi^ 
tion of the nerv-e fibres between the fbidicad and Doaa u 
nuiataiDcd. When the ooaneotios ia out, new wnnn aetiooa 
are established and tlie error of localintion oorreol a d. Tha 
illusion at first may be expUined by eithw hypothesis ; tor 
empiricists it omomits to tliis, that an ezperieDoe of long 
standing canoot be immediately modified t^ new czperienoea: 
for notivists, it amounts to this, that every impressioo is 
referred by the scnsorium to the peripheral extretnitjr of a 
nerve, whatever be the situation of the extremity. The 
adjustment later seems explicable only on the empuioal 
hypothesis : according to repeated expcnmeots, iropressioni 
of contact become constituent puts of • new group ; thqr 
enter ioto relation with new elemeots and floaUy cooatitiile 
with tlicm a stable assooiatioiL A new localintioa nwills 
from new cooditioos. 

On a oomparisoQ of the two theorica, the balaaoe of prob- 
ability Boems to be in fiivor of the genetio. Topognphiml 
knowledge of our own body — and this knowledge WHuiitwm 
that of the external world— is the result <^ repeated a&rt. 
XjocalizatioQ is automatic for the adnlt, but this BotoinatMB 
is not congenital : It moat haw been acquired. Hw yooag 
diild ones when it ia in pain, butdoes Dotahowbyanyif^ 
that it refers the pab to a paitioular apot, Vhea wa 
awake with a feeling of upeawiw and disoomfiirt w« aw 

>TBlpK<iulsbeM 
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aot pre it unmedtati^jr » precue local ori)po. More than 
half of Ibo GkU, onUooiy or cxocptioual, &vor tlio etnpiri- 



It muit be Ktoarkeil, moreover, that ixiithcr of the two 
tlKoriea ■ «xdiuit'«, or ma be. Notivists reoognixe tb« 
fuBctioo of expcricnoe, but nuke H Mooadarjr. Ou the 
other hand, no cmpirtcut oui doubt tliat tlitrre arc nna- 
tamical aod plijrsioloi^iad oouditiunt whid) ore lubom and 
pnditanaiDtt). Naliviota, u tlietr method would lead oa 
to an**'*' "^ ^'^ ***"** '° ^''" explanation, innateucM 
Mag lh« nllimate fact Enpiricuts are indeed free from 
All h^ ImI Uwy lail in their olloUed tanlc of iulerpretiag 
■I Al phHMMfia in lenna of experience. Many pointii 
■tilHHiD«bNanfitfwaDtaf obseivatHHiB both ianumba 

IIL 

TWJAL CFAOK 

Ib tmhI peraeptioa, tha nme problem arisM lod id the 
mmi torn : but here, the oonfiict between the two theories 
in Ban Mvcm, and attonpta at aolatioo more nnnieroiu. 
It will not be oat t^ place to qteak with aooM detaiL More- 
onr, the expoaitioQ will oficr a Mfnewhat dog;ni«tie aa well 
m bMtorieal inlerat, atnoe it leeka to preaent the qoeatioo 
{■all tta aiqioGtB and bclpa as to enter into ita difficoltiea. 

(UfkUer waa the fint for sight aa for touch to maintaia 
iIm doclriDe of nativira Tram a ectcotiAc standpoint " The 
ntina," hjs he^ " frels its own exteosioa and poailioo, when 
Mt ia the leart aflected ly the world without It feela 
them aa darfcneas before the ejes." |-Thu Immediate know- 
ledge of its own dimeostons serras as the measore of 
THible ohjecto : it flnda in itself iU aoit of meaanrB, Yet 
MftUer attribotta to it onljr a singla inhora pnpertf : the 
ps P Bs ptM M of mmfam or irttsn ai un In two dlasBsiom. "[All 
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tliat the adult possesses in addition to this original percep- 
tion is for Miiller tlie result of exi)ericnce : " The power 
to know simple forms is not the result of education ; but | 
that of judging the di£krent dimenaioos of body fimn its 
image requires exeroiaey since the visual intattaoiHi mie 
originally of surface only, and since to arrive at the wepn^ 
sentation of a body, the judgment must add to it the dilier- 
ent aspects seen when it is placed in other poaitioML Thus 
we reach the representation of depth in the vtsoal Md ; 
it is an idea and not a sensation.'' ' MOlIer does not admit 
that the &ct that objects are inverted upon the retina eon- 
tradicts hb hypothesis of the intuitive perception of anr- 
face. Direct vision does not need explanation beeansa w% 
see everything inverted and not a single ob)ect among 
others ; nothing can be inverted when nothing is atmi^ ; 
the two ideas exist only by opposition. Finally, to espUn 
the fact that the two qres have eadi its distinct impmt- 
sion and yet perceive a single object in one and tlie same 
position, Muller admits that corresponding points of die 
two retinas liave the same perception of apace, beeansa at 
the chiasma, each nerve fibre from the brain dividea into 
two which emerge at identical points: whence results 
union of the two impressions in a single perception.^ 
" The doctrine of Muller has been called the hj/poihtm 
mibjectioe identity. , It was early abandoned beeansa it 
volved too many difficulties, and was contmdicted by 
established fiiots: for example, we seeas simple^ olgeotswIiiohs^A 
are not reflected on the same retinal points; this fiwt 
contradicts the doctrine, and the auxiliary hypotheses 
Briicke and others have not explained it 

A second form of the nativist theory has been 
the hypothem of prqjeetion.^ It has been maintainsd h^ 

*TlieiisiiMWMsttaeh«itoHligrWiiadtt arwmidl§$, p. UM. 
holts tskii il la aaoOitr iaoM. Bee iViiilif, OfHk, p> UL 
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TouTtaaJ (1837), Volkouon (1836), lulmittocl in part by 
Domten and Nogvl (IS61). Aooonling to tliiit )iy[K>UiC9>iD 
tbe RtiiMi u capable uf [trujccting ita imprcMuons outward, 
in gives linoBof directiaoorof night.' These wrilcn iasist 
■poa ma iina>eJul« prnjection; while, amording to Mullcr, 
•tjtiia an ttot pn>j«cU>d in external space, but aro refcnvd 
fer qwial detemiiniitioo to extciiitiun within./ As hun bceii 
■^■arksd, this hypothesis is implicitly oilmitted in mo«t 
phjrMlogioal Rseardk Imprasuiona arc gcucnlly con^id- 
mtd m frtfBdvd into space along the linw of vision. On 
tb* bypotboM of projection, it is not difficult to explain 
tbc fact that improNou at ptuntd which ore not identical 
IB the two retinas give a Btniplc penrption. Oo tho otlter 
. hand, it does not explain tlic double inuLgcs of binocntur 
visioa. If, ia fact, images arc projected along the lines of 
tlirectiwa or sight, we ought to aee e\'ctything simple, Hinoe 
tbe nya that belong to a tuininous {mint cut each other at 
tint jminL Yet Doudera nutiulaiutt tluit this hypolhcaia 
«nlilM tba n^}oritf of eaaa. 

*^^ thnriei of which wt have qwkco have been vari- 
mdf ■ndiled — the hat capeeially — b view of the ezpU- 
■itiaa of new &cta. Nagd, among othem, in hia book oo 
b tn o ci la r vinoa (Au 8thm wut twe* Arngtn, Ac), has ooo- 
tribolfld to it' '- Indepeodeotly of the difficulties we have 

* II maj b« «f wrvies l» i«lnt Hm Iwim Bad !■ tU ntiadtlM : 
MmtimI (UUUr) ar ■■fTfi»*ii| (■ iw«) Mon Med in wr dar) 
pthM In lbs tw« ntlsM^ ■«« spaa nmupaoiii^ l>ori*«tal sad nttl- 
■tMtridlMi PtimtM At do aot BonmpoaA «» edlsJ rfi'^itlM. 

Lhm V dinKtim pM tnm iaMlnoM pniaU !■ tU nOnrnX In^r* 
lfclaigfcth>aB*JpidwmrU»s«y». Limmi^mildpimlkio^thmomli* 
«rib«MtlaB,tksiMlncif tb*papilUirlBif*,udBpniatIa«|MM. Bj 
MadaR liMsW dlfSMwa, «• ohtaia Um nUwl In^ai/ nabf«t; hut 
IhM Ua« do aol aplBcUa wiih Uhm bj wblc* ws pr^Mt Iks ratiMl 
■■^s vkkoA I> fart tU> pn.JM<li» b la Um dIncUaa In vhkk n 
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)•); 3d. A " bioocular eacr^ Tur Uie combinsdon 

H" by wUich colon awm wiih t«i-o eyes combine and 

«; 3(L A " binocular sjrocrgy of altcmal ion," 

s of which oulon seen witb two eyes may bo kept 

An ft critic liu nuuftrkvd,* Panum eDriclica tbe 

i with M maaj inburo powcn iliol lie may be called 

t logics] and oourngcoua i«[trcseiitativo of tbo oitiV' 

• thfDTjr Krvcd m bcuis for that of Ilcring, who, it ia 
\ pve to aotivum its |irofi>uiHlcst aad must logi- 
I fcno, io bin B^Ungc tur Phymologk (18t>]-I80-l). 
f sUributea to the dilTcrrnt |x>iiils of tlic retina fu«l- 
I Brextm!uua {Jiaunujefihlr) of three kiuda : leiiglh, 
I, Ihirkuem. Vheh point tuu its own value id brnidlh 
b; iliiM value incrnkmi in proportion (M it in dintant 
I Um ocotrv of llie rctioo, and pointo situatnl on the 
IB«kI h-A, aliuw anal below the <t.-nlrc of tlicn.-liiia liAV« 
1'^ Hy means of ihcM fccltnga, ihu n^tina 
rufirvMiioiu In two dinwtiona. The third fucl- 
'w P^'^n ''' I'th, is of a particular natun : it must Imvc, 
■ Uaring, Djual values, but oonlrarT' signs, for ulmiical 
. points ; equal values and the some m);u for syoH 
aintjt. The fcclinf^ of di-plb of tlie tna outer 
lulvesof ll»e two rrtiniw in [Kwitivc: it answers to greater 
diftk. llMi of the inner ImIvcb ia u^ive, and answers 
to banr dcpUi. Since identicnl pointa (that ia, pointa 
hBviag the sanw latitude and longitude) bav«, as has been 
■sd, bdioff ot depth of equal value, but of opposite ngn, 
it rssalts that (or theae points the peroeptioa of depth is 0. 
Hmh poiats seen to fiMia a plain which ia lbs priitoipal 
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■t mrfocc of the visual field {KernfibAe iea Sihmmm). At 

' : I first, the distance of this sar&oo seenu nodctemuood : tt ii 

' .'i ndtber near nor fiur. It is only bjr ezpcrienoe thkfc tb* 

' . i obecrver ossigns positioD to it id rcfeieDoe to himsdC Our 
body, uDoe it is always in tlw field of visioii, scmi ■■ 
pcHiit of departure in detenniuii^ the distanoiL Impnt* 
sions on the outer halves of the two lOtinas are phoed 
b(^ond tliis principal sorfiwe; imprcasioos on the inner 
halves, witliin. The cntiro iniprossion resoltii^ fi<Dm tba 
binocuhir fusion of the two improssioiis takes tbt meaB 
value of tiie feelings of length, bfendth, and thidcDeai. 
' TliG tlicoiy of Hcrii^ has one merit at least : it it lagi> 
cal. The pcncption of the third dimmsion, aa well m of 
the other two, is deduced from cnpocitia innate in tba 
retina. Hcring allows to ezperienoe CKiljr wltat every in- 
tiiitivc hypothotifl must; he denies entirely the functioa 
of muscular Bcnsation, 

In the l)ook already cited, Utber den pm/tAolaffi$eltm 

\ Unpntrtg tier liaiinworalcUanff, 1873, Stunipf, in the gen- 

I era! cIuroctcristicB of his theory, can be colled a nativist. 

Although he docs uot houtate to oritiase his predeoeason^ 

; and bclicvca tliat he con lecoooile tlie two theories, adll in 

reality he gives to intuition the leading phice. His tbeoiy 

.' is Qot prcscutud in syntcmatic form, as those of whic^ «« 

} have already spoken. He is not a physiologist, moreover : 

I his prindjml object ia to examine the psychological valoa 

'; of tlio different solrffions, and exhibit their strength or 

^ weakness. His book, tlie work of a skilled rcasoner, in- 

J 'i oludos as well tlie solutions of the Scottish school (Hamil- 

^i ; ton, Mill, Bain), as thoneof his ooantrymeo. His foDda- 

mental principle is that "the notimi of spaoa rests b its 

elements upon sensation, and in iu developokail npoa 

association." Ho ia driven to m^ntain that extewuoo 

and its content (light, color, etc) on inscpanble, and ooo- 

sequeully, with tlie first sensation of %ht or color, tU 
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^B BO&iB of tfaee of two dimenMons u givm. Than it bc- 
^H ooaa inluilive, kIUiouj^Ii exlcni&l excitalioa ia tlie occa- 
H ■Jobb I maxK.' In irganl to tlie lliinl dimension, Stumpf 
nsMHM the mme for night oh Cor toucli ; a few wunLi will 
•nffire to cttaradcri» it, Burfuce exteuiiioii is ^veu ini- 
■Mdtatdy id siglit ; now evciy suHooc i« either plane or 
CBiTed. Tbeae two ppccim imply the third dimension, 
to€ xhrf impl/ tbe prDseooc or iU»eDoe of an inclitutioii 
ootwwtb iQWud dc|illi. 

Then on the priocipftl forms of the Dattvist thooiy, 
Tb^ are ■• complex and Bcicntificns tlioae we have mcn- 
tioaed no touch, but in a ditfLTcnt way. Yet, na Helm- 
bolta justly rnnarka, llicir fundamental cliomctrristiu i« 
mlwayi tfa« same; i. c, "tlicy molco tiie loadimtion of 
iiDpnMuons in tlw field of vision inuate, whether it be that 
th« auul has direct kDowled|[e of the dimensions of the 
rdiaa, or that the excitatMNi of i^ven neni-e fibres gives 
• OffljMoe bj mauM ofa pi»«iiaiiged 
; bs andaatood idcm* pncMy." 
It ROMiiH to oooaider tbe empiricists in tbetr turn. 

Akboog^ weare dealing with Gennan tbinken, we moat 
■Kotioo Berkeley aa tbe first ajratematio repronntative of 
aatpiriciMn. Tbe ddnte had not begun in hta time, but 
bis poHlioa is cloir notwithstanding. In his flnt work, 
paUiPhed io 1700 (An Emng tomrtt a ano Theory of 
I mmn), be maintained that the peculiar and exclusive ob- 
ject of sight is color ; that visual sensations are arbitrary 
■gns sa|g;esling to tbe miod the idea of externality. In 
Us other works be slso took this poution. " We perceive 
e not immediately, but by mediation ofa sign whidi 
D likeness to it, or necessary connection with it, but 

■PAwfcBiH. b hfabMk Di* gi(ilils»| ^ Omi^ttm^^timamt 
<OMfa«M, m*). hM tkmn IW ImpoiUmm of Dm podtka IbM Ma- 
■tfcMiof«aarsM>athavs»%lasllTSl<W w lsill«issiaipa«fc 
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I cmly suggests it, from vtpeaitA txperimoi»y m word* do 

ji tilings.' ' Finally^ ho oonsidcrs tactile aeoaidioo aa iodi** 

t pciuable auxiliary to vImioI BcnaatioD, a point ffwinon to 

■ most of tlic empirical UioorieB. 

I Yet the position of Bcricclcy is oonneoted with tb* non 

I general doctrine of " immaterialism." Steiabadi, a writer 

\ already mentionod in connection with touch, pot tba qoaa- 

tion in an cxpcrinMntal form. Movement aloo^ nid h^ 
; can give ua the notion of amoe. The retina has no power 

of perceiving relations '' nntiguity or positioa among^ 
its parts ; this peraeptic ''.ue to moreniait of the nu*- 
clcj of tlie 076. An illuminated point of the retina b^ 
comes a luminous line by tho consdoos oootnctioa of a 
muscle, and this contraction has degrees for diffeicut pacta 
of the retina. Tlius, by the oontraotifms neooseaiy to 
expose dilTcrciit parts of tlie retina in turn to tho nnw 
rays, diflvrcnoe of spaoo in the retina bccomea di flferau o 
of time. Each point of tho retina has its degree of 
muscular oontnictiou ; and it results that, as the rosalt 
of education, tlic luminous sensations at particular poiola 
are tacitly connected in .oonsdousncss witli the degrees of 
contraction tliat belong to tlieae pmnts. HflUer, after ex- 
plaining this theory, remarks " that, if points in the retuo 
ure not dilTcrcnt in nature, wc have no means of koowiog 
tliem as distinct, and that, without a qualitative difcenoe 
in the sensatiou, it is impossible for any quambMt of oon- 
trection to unite, in memory, with a pmnt of the rBtina* 
(II, 540). This remark is just; and it can be fbrtlier said 
that tlic hypothesis of Stdnhidi suggested the theory of 
local signs, i. &, of a peculiar rfaracteristie for caoh point 
of tiie retina. 

As we have seen, this hypothesis of local s^na was 
devdoped by Lotn. His theory has been already treated 
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at leaph. Yet it miut be wldal tlut liu bos haJ a 
grast infloeooe in tiw way of nnetiuii in fuvur of Uie 
cxperimcatij poflitioa and ogainat tlic ualiviM, wJiich^ 
before him, waa blindly ocorptcd by pbyeiologifits. 

Wuodt, in his Monoira, ptiblislied 1868 to 1862 inl 
the ZatKAriJl Jir ralicm^e Malmn, tna the firnt to show 
io a mannvrat all complete llint the formation of tlie fidd of 
viaioa an be nifGcivally cxplninni by meain of twochi3t«e« 
of data : local diflpirnoo! of ecnsatioa in the retina, and 
moraneala of tbc eye. He luu BtudiMl the latter clement 
anfally, vod daltMnl the entimalion of dintanoe in tite 
ieU of TUaD, (twa the onnaciou!) muicular eSbrt ncceflsary 
to VNCp tbt field with the eye^ 'He maintains tlut fur 
right M lor fcmdi lite notion of opace mnnot result frnn 
the ample aiaociation of the (wo primitive elements (reti- 
nal irapmaion and movement) ; it can result only from 
■gntlAMi, a combination of nuch a nature tliat the result 
shall diflcr from dlbcr of tbc two elcmcnta.* 

Tbe Ifading repnneulative of the cmpinoil position u 
Hdmbolti. Kot to aptak of hia important work M ■ 
■rintfiit, be baa given in his Phyi^tlogMiA Oplik and A>f^ 
wUn m m em aeAqflliehe VoHr^ ■ very elabonte peydK>> 
logioal ibncy of the geoesia of visual space from experienae ' 
aloaei Two physioloipcal clcmeata acrvo aa bosiB for Ilia 
cxphoatioQ : Ist Signs furnished by sight. They are dis- 
lingniobed from one another by three chancteristica : lo- 
len«ty, quality (color), locality, the last depcoding opon tfaa 
poctioa of the retina excited. 2d. Tbedegmof innervatioo 
Mt fay na and rHemd to the nerves of the moscles of tba 
ffyei Then elementa aerve aa bosia for the big^Nsr mental 
o|>eratioaa by wbicb tba notioo of apaoa of three dimensiona 
kafimled. 

Halmbcklti'a fondamartal poaitiiio, aa we have already 

• P«r ■ tealM esyaiUaB if Waadl't iWht, MS Ike tbaptw 4mtii 
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laUfr tmnocit, io tiuit it is iiuiil« u|> not of wonLt, bat of: 
MlicKM ■oil Uk! itxiBtwy of HtMOtiouii." ' U' ih&w procewes 
mm traiMlaltil iotutlwitaalylical tenmuf runual loj^Ic, iJiey 
vaaU Hcm tu be intluHionM, They would really have, as 
■ •bulinK [KNiit, prvpusi(ioa» (stalilialied by experience, 
it u^ ■■ Stiurt Mill reiiiarlut, a regiaUu' of ituM, galltend 
ialok MOifJc fbrmuU, whi<^, allhouirh adding iiulhiiig to 
mr kaovlHlgi^ ia of gjvat pntdicnl iniportaiicc, Hiace it 
• ■ooodMoa (or all aux» in which the data on the- 
B. An nuunplc will nuke this clearer. When we Icet 
a on tlto rij^lit aide of the two retinaa, we know 
I RfHslod in many cases that there ia a 
I body at our kft. We haw OMocrtainnl tliat tlio 
t be itntchcd out to lUc. Icil lo hide or seixc tiio 
t, aoil that we mtint go to tlic left to ap[injacli it. If^ 
warn of ihia kind, we do not reason conacioiiBly, we have 
• Um lam the owcntiala of ratiocination and have reached 
MMlotioa : tlie work lua bmn done by uuooiiM-ious fro- 
m of aMoriatiun of ideas raiding in uncxplorad puta 
L af tba menxiry.* 

Tb ■!■ ^1^ tba ojicnlion, aa Hclraholtz ojooeives it, Ea 
■ioo on a gi\-en part of tlic rcltiia pro- 
V hf aeua of local »ipt» aiKl ntiucular niovotneut, a 
B of tlie •cnaoriuin (flret group of facta), 
f At lid of toodi, uovtmcDla of the body, and various 
■1 flontrivanon, wo dctcrmioo the cauw of tiiis 
mo M m A m (weood group of fiwU). Then two groapa of 
titla,whem Kfiatai aauffioieat oiimberof tiiiMa,beoomeao 
aloHlj ■■owand, that, when I pren my eye to the right, I 
inviiUj iM a light to tlM left, aod ooly otgecdve v«rifio»- 
tiM tnofaa me tlMt it ia aa Qloaiofi, and that the Moood 
^mf 9t beta ia wroo^y dednoed. Our luwwledge of tb* 
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Bai(l,i8 this, that MDaatKHisaies^to be intoiinted.^ Onr 
rei)n»cutatioiis ore DeoCHBoriljr ayoibola of objects only : w« 
Imrn to use tliem to regulate our movcnwoti ud actiona. 
*' Wlicu we have learned to interpret tbeee tjaholt eor- 
roctly, we are able with them to direct oar actioiis to tha 
result desired, lliot is, to bring about new ee n aa ti ona.* Tha 
truth of our representations, then, is aiirtib/ pradieat in its 
nature, and to ask whether they are tme to tbeir olgects is 
nonacnse ; nnl " the seardi of nativists &r a pm-exiotiiig 
liannony between the Uws of tlwught and tbe lawi of 
nature rests uiwn a miscoooeptioa.'' Yet these ^ns, giw 
us Jbr iiiterprt'tation, appear as ^eeU of which oljocta are 
the causes. We believe tliii^ because repented experiment 
upon objects lias shown tliat the modificatioa of oar sensa- 
tions rests in port iu tlie will, but is impuMxl npoo us port!/ 
also from without, independently of all iutenwl action. 
" Thus we oome to recognize in acnaoliou a canse indepen- 
dent of our will and iniogiimtion, i.e,, an external oune ;" 
and tlius tlie idea of cause is introdooed aa a r^gnlatii^ 
principle in the order of pcncption. 

This admitted, the p^n^cJogtcal medumian by means 
of which we Ibrm a representation of spoo^ or to wpiak 
more correctly, by means of which we look upon an olgect 
OS extended, timt is, as having such a form, podtioD, diico- 
tiou in the field of vision, eta, can only be a prooeos " of 
unconsdous reasoning," If this exproasion, says Hdnt- 
lioltz, is objected to it is bcconse we are oocartomed to ooo- 
sidcr reasoning the highest fium of inteUoctnol aetavi^. 
But tlie processes of reosoning of which we now qMolt, 
although they can never be put in logical form, ore M*«»»«Md 
with our ordinary processes— a mental operotiba and pio- 
dnet "The difierence between the reasoning of kgicnia 
and the unconscious rensonit^ npon which oor knowledgt 
of the external world rests seems to me very plainly to ooo* 
Ast in this : that tbe former ma be fimnolated, oad die 
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t, ID liut it i» Duule u{> not t>f worda, l>at of sea- 
■ ftoJ tlwinvmory of aeiLtotiuas." ' If llicicprocc&scfl 
ntaDtlniUiJ into llic analytical Icniutufforiiiul Kigic, tlity 
«oaI(l Mcm to be indudioni. They wuiiltl really have, as 
■ lUJtiD^ (wiiit, |>n)p(i>i lions catablisliod by expcrienoc, 
dat u, iM Stuart Mill rviiiarlu, a n^Uter of fhcu, gathcmi 
into R Bmpl« fbrmala, which, ullliou^h adding oulliing to 
•or ksowlolgp, i* uf i^rcat prwiical iiiiportamv, mdcg it 
giTBi k coodusMa for all casn in which the ilalu are llui'- 
miae. An example will make this clearer. When w« feci 
an im pWMuio n oa the rig)it side uf tlw two rctimu, wo know 
final czperittMn n!|Katu] io many cbhc* that iIktc ia a 
lymiwoa* budy at our WfL We ha%-e aaccrtainol tlut tlie 
band raiMt be atn^clMd oat to the left to hide or seise the 
V^tf and tltat we mitft go to tJw left to ap]>i\»cb it. If, 
fa Mia of thb kind, we do not nason cwwckHuIy, we have 
MM tlia imm the enmtiaU of nitiociiiation oud Itave nnchod 
a midusioa : tltc work has been done by uiicoiiM-ious pn>- 
— of — ocitHon of idam Kaiding In unexplomd parts 

To ioa ap^ tbt operatioo, m Helmholti axMevei h, ia 
Ail: cff«7 imp wi oQ od a givn part of (ha ntiiia pn>- 
^01^ hy nuaoa fi local atgiu and tnuaootar movement, a 
gmn modiScatioii of the ■eiuoriuia (fint gnwp at fiKtv). 
Bf the aid of tondi, movemcnta of the body, and variooa 
opcrimental aoatrivaDoca, we dctennlae the oanae of thia 
■oJiftcatioo (Koood group of &cta). Tbcae two groapa of 
Aati^ iriMB iqMtted a adBcieDt DOfflber of tioMi, beoome ao 
alonly aawialed, that, when I piw my eye to the ri^t, I 
ianriably aaa a light to the left, and only otgeotiTa Teri6ea- 
dea taaebei ma that it ia ao illusioa, and that the aeoood 
yyf &cto ia wrongly deduced. Oor knowledge of tba 
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ficM of vision, which consists of a sum of rep resentations^ is 
acquirody then, only when eacli excited point of the retina 
has become cajiable of assodatiiig to itself a group of oor- 
responding fadts. It is evickut tliat Helmholts meant 
under the name unconscious reasoning what the Scottish 
school call 'Museparable association.'' And he ezpranes 
himself exactly as Mill or Bain, when he says : ^The only 
psychic act netessary to this result is the regular rqietitioo 
of the association of two representations that are onoe asso- 
ciatedy and tliis association has more force and necessity 
according as it occurs oftcncr/'* 

Such are the general principles of the theory of Helm- 
holts. We will briefly indicate some details. Our kiiowI« 
edge of extension of two dimensions from monocular visioa 
is reached by means of movement The author presents no 
hypothesis either as to the nature or anatomical dispositioii 
of tlie local signs. He admits that these signs may be scat- 
tered at random upon the retina : this would not diange 
his theory at all; except that the habitual association would 
be more difficult It is by means of movement tliat tlie eye 
learns the order of the points of the field of vision, that is, 
the local signs that belong to points in immediate proximity 
to one another. This relates the localization of impressions 
to certain other impressions which are connected in a definite 
way with the excitation of certain fibres. As for the third 
dimension, we have already seen how Helmholtx explains 
the notion of distance and ejrtemality. The binocular per- 
ception of relief rests entirely upon the fiict that we are 
simultaneously conscious of two difiercnt images. The 
HnmiiofM of the two retinas are perfectly distinct from eadi 
other : they arrive in consciousness without fusion. They 
are combined in a simple reprt^tnioHonf when in con- 
sequence of repeated association, thqr become signs of one 

* *l%M0{0y. Qr^p.708. Frenefa tna^ p. 1001 
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and dM flame olgect ^ Their fusioD into a sii^le notion of 
the external object is not aoooniplished by a pre-arranged 
mechanism (as the nativists maintain), but by a psychic 
•et'' 

Sodi are the prindpnl forms of the emjHrical thooiy. 
Wondt makes of them two classes : Isb Logical theories, 
whidi are of two kinds ; the one, as Berkeley and the first 
icpro s c ntatives of empiricism, holds that notions of exten- 
akm are the result of a oonsdous reasoning process ; the 
other introdooes an unconscious activity; 2d. AsBodalion 
theoriefl^ whose prindpal representatives are in England. 
This dassificatioo is not exhaustive, since Helmholta does 
sot bdong to dther chtss.^ 

We have already compared the two rival theories on the 
aobject of touch, and indicated, in a general way, the merits 
and defects of each. We will now confine ourselves to the 
vpeaal question of visual space. And this must be viewed 
only in its psychological aspect Intuitionism and empiri- 
dsm do not propose simply to give a metaph3rsical expla- 
DataoQ of the notion in the abstract ; they must interpret 
experience also, and give an account of the varied phenom- 
ena of visual perception. These physiological problems 
liave been discussed by men skilled in experiment^ who have 
devoted years to such investigations ; we have named diem 
already. Their results, even in questions of Sad, do not 
agree. Although the empirical theory suffices to explain 
the majority of cases, and offers the greater probability, yet 
it is not established, and many of its experiments are dis- 
puted. It is not strange that the discussion is not yet dosed 
upoo a question that is so ddicate from a psychological 
Mandpcnnt and involves a critique of the fimdamental 
notions of the intelligence. 
' What b the peculiar object of sight? This veiy simple 

• 
* WudI aiT«i hk own ihmrj Um nams 'qmtlieda'' 
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quesUoD suou up the debate. If «« leply : Color, w%ai 
empiricists. If we reply : Colored ezteosiaa, wo eMt on 
lot with tliQ nativiota. 

One of tJie merits of Stom'pf is that ha mm tlist tb 
Tfhole question lin in germ here, and had he proved thi 
coIot aod extension are iuscpombl^ naUvism had wm th 
day. Before him, Hamilton anpl<gred the resouroM of hi 
subtle dialectic to show by rcaao n in g akNM that d 
of color necessarily implies distiDctive ( 
extenuon ; but the reply wbidi Stuart Hill made to Ua 
seems to us final.' We refer the reader to it 

It will be remarked that the tbewy of local mgat 
although developed especially by tbo empirictsta, ia reall; 
common to the two scbocls. The pcroeptioa of local diflei 
ences iu the field of vision ia a fiict, and it can be explame 
only on tlia liypothcua of load wgns. fiut when it eonw 
to a dctcrmimttiou of tlidr nature the two sdiooU differ. 
y According to the empirical theoiy they on any diitio 

i ( guisliiag signs whatever : only that thor ngnificanca rda 

tive to tlic pcracptiou of tlic external world la the rauhol 
experience. It is dscIcss to suppoM any agreement fiutbe 
tlian tliis, between the local aigne and the local di&noca 
that correspond to them,* 

According to the nativist theory, on tba oootntiy 
tliey give on immediate notion of local diifercDoei^ of tbeti 
nature, magnitude, and relative po«tioo : being at ona 
organs of sense and elements of spooe. From a philo- 
sophical point of view, h Helmholts has remarlrad, thli 
^ theory supposes a pre-e^ablished honuooy bctwMD thoogfal 

aud the laws of nature. 

The noture of the local ngns, then, w not a point on 
whidi either of the two sobools can be profitably at ta c k ad. 

> &o>. ^ a* AUm; V £ 
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■tore ouh jirateata, lo Jbi owu w«j, a plausible explft- 
Bfltioo. 

I'unuing our compuwon to Uie (juatiou of visual apaoe 
ewMitleml m utnplc Miriace, wg find tliat tiie two tlicorics 
are alnut t«|uall/ cnxIiUc Tlicre arc still, liowever, fur 
Um Dslivift bjrpuhesiK, aome points of atuinltliiig. 

Ivt Tbo iarertixl puKition oC tlic retinal image presents 
oo diificullv OD the empincal liv)>oiliesiit ; tliia image is 
ampljr a matter far owoul ebboration, a datutn for expo- 
rieocc to iolurprfrt; its position is a niatlcrof Bt^condaiy 
inportance. But not so to tl>c aalivists. Tliia Eiict has 
antbomnnt M&IIct anil ollicrt ; tbcjr liav« derived it onljr 
bj involved ajid iitodmiwiblo explaiwliona.' 

2d. Dwpila the intervcatioa of nliual images, vro SCO 
dmfU la ik mijoritf of cues. In fiict, nalivists maintain 
tli^ faipnaiou received at oorn»|Minding or identical 
IKiiati give nnple viitton ; and in)])n>«ioiui at dicpante 
pututs, double vision. It«it Helnilmlli! lias tiliowu tliat 
jxB^es at oomapuuditig pMuts suouitiiuos givo double 
Tiwoo, and, nee vena, images at disparate pwnts ioaietimM 



Wbcn we pan from the notion of sarftoe or two-dimcn-J 
tioaed qiaee, to cases in which tbe third dlmeaaioa enten, 
tbe debate is very warm. It is on this field, ova* tbe iolu- 
tioo of this problem, that the great battle between tbe two 
aeboob has been joined. We msj nj that anpiriasm has 
^ined from day to dajr, while moat of tbe diseoreries hare 
fasoo^ tww erobamssment to ibe nativista. We have 
aasM ia tbe earlier exposition that the oaptrioal explanatioo 
ia aaple, thot it is hosed on ph jsiological and psTcbologieol 
£Kla, that it invents no fikculties and avoids all naelsss 
h y poth— . Nothing, on tbe ooatiary, can eieaed tba 

■ Ffak, far MSMpia, MppMM that t^ awra ibn^ SI iMr Mtrsass 
N of tlMT* 1^ M<». i%kt tai Itk, 
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of tbe UieorieB of the nativiflte. We may give 
to tbe retina an innate peroepdon of ita eztenaioiiy with 
Mulkr, or dotbe it» with Pannniy in tbe atdre of intuitive 
cognition ; we maj suppoee^ with Hering, a principal aor- 
fiioe of tlie field of viaion, undetermined aa to ita diatanoe 
from tbe eye ; all tbeae hypotheaes have one diatnifaing 
characteristic: they are invented aimplj to explain tbe 
facta ; they are the work of the imagination, noi acientifio 
aolutions. In anj case it is wrong to have reoomae to 
them, if there are fiicts and known lawa anfficient to solve 
the problem. Besides there are other data whidi we can 
not deal with here (the perception of rdief, luatre^ &e.\ 
whidi may easily be explained on the empirical hypothesis^ 
but are very embarrassing on a theory of prediqiosed 
mechanism. And pathological fiMsts may be dted against 
such predisposition : for example, in the case of paralysis 
of the abductor muscle of the eye^ the patient sees oliyects 
furtlier from him tlion they really are. The distance seems 
too long because the muscular contraction must be greater 
to execute the same movement The patient grasps space 
ouly when he expects to take the object A stone-mason 
afflicted with this disease, stnick his hand with the hammer, 
instead of hitting the stone (Wundt). But little by little 
tlie disease ocoommodated itself to his movements, though 
it cost him tlie greatest efTort in the part affected. This 
successive accommodation of pathological states throws light 
on the way in which a derivation often passes for an original. 
If, when the conditions are changed we can come to estimate 
anew tlie position of an object, it seems natural to say that 
originally the idea of direction arose from a relation b^ween 
the muscular sensation and the point in the retina which 
experienced the external excitation. Still other orgumeuta 
are found in certain coses of squinting ; ^ but, not to insist 

*8MonthispohitH6hDholti,Pl^itb(.6ip<ai^ Frmdi tnns,p.882. 
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furtlwr Dpm it, tliia ia tbe chaia of facta tlmt iiicliucs as | 
Docewarily toward llio empirical theory. Wu borruw fruni 
Uclmhollz tLe rinuni of reuoDS which luul lu to coiiclutU | 
in its fiivor: 

ImL TIm tiKory of naliviitm accms to tntroduoe an ua- 

2d. Its rMultd give, ia aooounling for hikicc, notions 
lliat rarclj' iwnon] willi lad. The advocates of this theory 
are olilignl to ailniit agaiual tliemwlvca itiat tlicir ongiual 
anudficHM tff tpaei may be tnodi6txl, or, indeed, rcplaood by 
knowledge fumiAbcd in ex]ioriciice. 

3d. H ta lioid to ace tliat tltcse original aenaaiiona of 
^aot can coutribalo anything to the explanation of visual 
p«Rrplion, ttinOG Ifae advocotw of lliia tlicury are oompellcd 
to admit llial, in tl>c great majority of coses, tliesc seuso- 
tioaa must be Mip)»len>cnlai by very profound exjtcri- 
oaltal knowledge. If tliid b Docessary, it secius idnipler 
and ewier to admit tliat all nolioua of h|ucc arv fumiiliod 
■ \^ ygp a n eaoB only, without haviiig Ant to oombit innate 
■otMNM whioh an IoIm in moat eaaci.' 

It nnMina to trtimate midm consideimtiooa againat iba 
^piricnl tbeofy whiofa mnnot be poawd over in sileoafc 

friM Srat oC tbcae otgectiona reata on a well-known &at 
Bail^, in England, first uaod it in hia attack on Berkelcy'B 
floctrine of oiglit, and it has been renewed later by otlier 
natiriiU.* The chicken just hattjwd, atill arrying a 
fngtacDt of tha abcll upon ita tail, cntcfaea a fiy on the 
wing. The little calf makes the neoeaaary BH>*ementa to 
Mck ita mother. Tbe crocodile, batched with no parental 
iaonbatioa, atoita directly for the water, bitca a atick that 
ia held out to bim, etc. We cannot deny that these fiieta, 
though they may be modified by the name instinct — which 

•BalaiUii, IVmL (yil, ^ Ml: FnMlilnM,^ era. 
*ft_|rf;«orfcdt«d.pLS06. TWbitfaUMtfaMarfaaliarihbkM 
la M ta taad la AUbU, J^ aatf XU^ ^ lTa» ata. 
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ezpluns nothiiig — &vor ths nativist thenar, nwa th^ 
show tlut aoimab, "m sooo M thejr aee the ligli^ aee dqdt 

alao." 

Helmholts, who bw diaciUNd this otjeotioa ^d hk 
Ptip. wmemchaji, Vorir&gey 2d eeries), replies t " It is «ud 
that the calf eeea the udder of the oow moA mAB tot it 
It is a question whether it does not Bmell it merdy, and 
moke movemcnta in the diieotioD <^ the odor. TIm chick 
picks about to find gntiiu; but it has pidted in tbs ibdl 
before, and eccnu to pick at fifst at tuphawd, at it 
follows the example of the hen. AAer it hiaa fimnd soma 
grains by dmnce, it Icams tlidr appoaranoe ; and this it 
iniist learn the more quickly as its lift is so extremely 
slioTt." — " It would be desirable thot now observations ba 
f mode iu this connection, especially to throw light apoo thia 

1^ J question. Observations mode hitherto seem to me to piova 

no more than that oninuds have at birth certain fmffnioint; 
and it b certain that in the case of man these nativt !■»• 
dcncics ore reduced to veiy lew." 

The second objection is based npon theoretical oonsidsr- 
ations. It was formulated by Wundt, tiwagfa ha rgecta 
tlie intuition hypothesis notwithstanding. Hie geoesia of 
our ideas of space is referred by Helmbolta to prooeass 
of reasoning from analogy. Thus, according to him, w 
place on the right in space impreasions that afieot the retina 
on the left ; because, in a great number of pre vi o u B caaei^ 
experience has taught as that tlia object is really in tlot 
direction. But, objects Wundt,* this reasonii^ from anal- 
ogy does not apply to primitive experiences, to tboae irikidi 
are first in order, and serve as basis for all the nat In 
truth, Helmholts escapes this objection 1^ n 
that primitive rcpresentalicmB of spcwe are fbnned bgr n 
of lonch, agreong in this with the fiianden of Uw ^ 



• piriml tbetxy, Berkeley and CoixIiUac Still llie oI>jcdloa 
it onlj rcntoved furllier liack, as the same difficulty 
•rifci in tlie COM of touch. IlelmholtsadmitA, in the law 
of auisility, an elemcat tlmt u not given in pure expcri- 
CDoe, ftod which floes oot help llio cxplaoation of primitive 
DotioniL Wundt also has nxounw to the syntlietic theory, 
of which we have already egwken. 

We DOW have an iin|«rtia] Ratrincut of the question. 
We most ny that tlieH ohj«ctioua arc not witliout weight ; 
otlMfwiae, the victory of the empirical theory woul<l bo 
eoaplete, and the rival |)o«![ion woukl belong to hiMory 
ooly. WItaicvcf opiuion we adopt, the dcixilc nffonlit a 
fine example of analyflisapplinl to a notion whirh hiu ptuwcd 
M ample and ultimate, and this analysis is not merely 
TcHaJ and ideological afW the manner of eightccnili cen- 
tury discnanoDS ; but' conducted, as far oa powililc, with 
the belp of ohjectivo ohson-ation and experiment. Beside 
theezpcrimcnlal difficullica (lint iinpcdo the phyniologiflt at 
tfmf tttp, tba« ia ■ payobolegical difficulty tbroi^;boiit 
tha whM detwla. At Srat tight, it aeema very ca^ to 
mj I thia ia primitive, thia ia aoqtiind, thia ia ■ fiKt, tbia 
ia an iadactioo. Yet tbe reader tun aeen bow diffioolt it 
b to be imre in mid) cosca. The pcrocption of distinct 
eolor, rad, grocn, seems to be an act of immcdiato oopii- 
tino, with no possible error when lite eye is normal. Yet 
tbe bets of aimullaneoiu eonlrad (modific&tioos whicJi tbe 
eolon Dndef]go when placed in juztapositioD} seem to show 
that then is here a ocrebiml prooeas more complex than 
aimple p erae p tioo— and this .is tbe banning of an inter* 
pntatios.' How modi more diffioolt ia it to aepanta aen- 
aalion tod inlemMe in caam ao complex I 

■Hd«Mti.tVa,| XXIV,bpHtlcakr,p.54l. T« It mX hi 
MMifcii ikM B«ii« Md oUmt mm NOMl wrilm witk Um, bdln* 
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We vill add, ia dosing, that it would be wra^ to 
attribute to eillicr of the two adiools an invariable pbl- 
osophical tcudeuc^. In fiwt, natavism ia aa likely to be ib»< 
terialistic as idefllistio. In the fbn&er caa^ the i n na tc oeai 
','^ of spiioe is refemd to the anatiMiuoBl coutitutioa of the 

^j Olsons ooly ; in the latter, the idea of space ia oonaidend 

inuate in ooosdousncBv, In the same way, em^iMum inajr 
maintain that impreflsi<ma are ^ns of things, interpreted 
according to our earlier experience; or, with Helmholti, it 
may admit a regulative principle, as oausali^. Nativirai 
BUppoeea a pre-CBtabliahed harmoay between the laws of 
thought and the laws of the external world. Empiiictan 
Eeeks to deduce from experieace the agreement that exHts 
between the external world and oar ideas. 

It is evident also that Kant's doctrine of space and the 
theories we have discussed deal with problems of an cd- 
tircly dififerent order. Whether we consider space an a ^iri- 
ori form of mind, or an objective reality, or an abstraetioD, 
the question of its genesis in the human mind remuoa 
I uaanswered. So nativuAshave no right to makeuaaof the 
;' name of Kant In the words of this philtieopbefitb^ooiK 
found a question of the phenomenal order with a problem 
of the transcendent onler, the ultinute origin of the n 
of space. The diacueMonti of which we are speaking a 
depart from facts and their immediate tnteri>ntatioD i thk 
u the point we wish to emphauze.' 

phjtiologial procaM, v «u, awiiiiiUtioa ud diMlmllalim of mUtm In 
UiB timmI nilMuoa. Hering'i work hu hma [— "'-M )■ (ba M^m^ 
^ Ike Acadmg ^ Smmk/ FwaiM, 1878-m«. 

'A -rtry ecMDplete «xpodtiaa of Uw nstlTiM ud gmmit Oimtitm fa I* 
tMAiuiidiiitlMvorkorCcMa: '-■ — -—■—-jf^f rj-ffiV^i Jffc hiil 
ioiiMM tpoUf, 1883 (Dmekw «l TadMdii, Vtnnt, FbdoM). 1W 
MiUior hM cU«ia«l wtd uplalMd tk«n wUk ntttod, aei^MW^ M 
«!>•¥• not bMO •UilodolMC^lhatbMtiMarfaMMr.BalLl^Hk 

IS 



CHAPTEB V. 
FEcnsEB AND rsvaiorHracB. 

L 

flvtbeikaMinofexperiincDta] psydiologjr, fcwmcn Iiave 
publinhfld raMOfdia ta original oihI oa wnnnly debated as 
Giutav TItmdar Fediner, now hoaonry profaBaor to tlio 
Uuircnity' of Lcipxij;. From the year 1836, the date of 
b» fint work, TV Ltfe qfier Death, to llic lost moDtlis of 
mn, tbn date of bis Hat book, /n Snchen <ler PnydwpltymU, 
Fcchoer liu tmirbi^l upon nil the pliilinopblcnl pmblcmn, 
■■d hM talnn put in all the gmt fUsotHmom that they 
Wn riind in Gcmuuy. The liit of bis irorita ■horn tt ; 
^^ oompriw mttM.'phjna, monls. religioiu qneatioia, the 
doelriiM of erolotioo, arthetin.' /We fiod here e great 
Hunber of new thoughta and entidi^ hypoUieaea. la 
■mhetia enperially, or at least in the rtudy of its phynioal 
and phymlogiGBl oooditiona, Fediner has shown a rigor of 
rmUkxI very nre among German nstheticians. But it ia 
Boi our otgeet to examine these diflinent publiatioiis : tbe 
Inie ^0*7 of FecfaiMr ia etaewhere ; in his work in paycho- 

*Dm B»tHA mm L*m wtA 4tm TUt, jIM. lU^JmUJ^O^ 
IHI. JImam §Jw Urn 4m Smlmliim *m i)l— ^ XH^ JcJifaiMW 

pliliiifliiili ^f lifcf^UMu tUv £• «Mn^^^ U61. ZNt*«i 
JlM« md Orte* 4m (KmJ M m, XUA. Kmift JMm wm M^^ji a. 
jyfc^d»j^^li«b> *m OfMiw^ int. Fi'^rfi ^ JT'Vt. 
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physics. -fin 18G0 theSematfa Ar I'ijiehopkgtik^ •ppani, 
a large book, full of ezperiments, tabltf, flguio^ at kn h ri oM 
and philosophical genenliBdioQS. Thig woik has Mned 
OS basis for all the debotea whidt have uiMn tar tmtmtj 
years. Fechocr has n^>lied to bis criUos only in cida rt illy 
in memoirs or ortiolea.' Taking the ofibwiva ■pin ib 
1877, iu Iiis In Saeiun der pByJu^ymk, ha met all Iw 
critics and maiatai&ed his first ooDoluaioiis Bgainat tbemj' 

"(If psycIiophysioB endura uodcr one fimn or anotber, it 
will 1)0 his work, and b« can be called its fiMuder, ahhoogh 
he has always refused this title and in his historioal rimmi 
of the question (£>»Knfe (lerAgra&ofiAynt, book n, pp. 648- 
660), gives the honor especially to Webv. We will wftik 
later of Weber's work.) It is certain that befbro Fedioer 
tliere existed ouly frogmentoiy works witltoat gencnl tanp; 
he was Uie first to publisli a complete and syBtematic book. 
It is against him, therefore, that nil attacks have beta 
directed. 

Iu the account which we will give of this qncstioDf we pro- 
pone, aflcr having sliown in some words the otjeot of piy- 
chophysics, to explain the experiments oa which it ia hawiil, 
and the law whidi has been adduced from them ; finally to 
state the objections which it has encountered. 

(" I understand," says Fechner, " by psycbcqihyHWe^ an ex- 
act theory of the relations of soul and body and, in n geooal 
way, of the physical world and the p^t^ioal worid." jThi 
Bcienocs of nature, long uoce io posseaBion of their priiH 
dpies and method are upon a road of oratinnoaa propna. 
On tlie other hand, the scienoee of spirit — peydiolagy and 
logic at least, have also had tbor ^Hindations in a aBMun 
laid. On the contrary, the scdenoe of the redprooal idatioM 
of body and spirit is &r lees advanced than the two gnnp 

'TwoTDlamwiD 8to! Ldpaig, BnitkopT q. Hlrtri. 
■MnioiragiiDitAiibwt[nB>wbt^&nb.dhMtft,lSM. AMk 
agiiimi Ddtoni; Jm. LOtrmU Zmhrng, W4, No^ 18. 
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between which it occupies an inter- 
ponlioD. So far it cooaists ouly of theories with- 
out proof, or K oollcctioD of iiicta without ptt^natoo aod 
enkr. Fecbocr'B olijuct ia to iauugumtc s positive ere in 
tkiB kind of RscEUvb, or more exactly to buiht up a » 
rating opoo njKrimcnt, mlculatioii, and mcofiure. 

In prindpJe it ptaoes (he new eciciicc outside of all mcta- 
pbjmml hjrpotheMs. Thia fuct dcfierves mention the more 
bcDousejin the various works of whicli \tT Iiave given a list, 
FtdiDer is Ikr fnxn being guunlvd in llm mpvctaud the 
boldncM of hi* theories •ometimo) rcM.-inl>l«s pure fiuicy. 
We find io him a mixture of Ucrkclcy and LcibnitK, to* 
getiicr with wlveoturcus h/pothmes oo the natun; of atoms, 
Ibe mtl uf the riora aitdof theunivente. Allthiit is outMtle 
our aol^ort, and whatever cooceptioo of tlie world Fechner 
1mm dsewbere prcscnled, nothing of it appears in his i^y- 
tiophyiia. " Otir iovffitigations," ho mys, " pertain only to 
the phcnomnial Mv of llic plivhical worlO and llic psychical 
iPOfU, that ia, to what m immediotd; given io intCToal and 
ortwiiol pereeptioD, and aa mooh aa can be ooododed fimn 
phanooi w io — in abort, we stDdy tlw phTskml aa phTaioa aod 
chcauitfy pnaeot it ;«• otDdjr the pqrcfaicBl u experimental 
ftyAeiogy (EifaMniitffmedaUditty givea it, witboat in* 
VHt^ting, behind tbe pheoomeoa, the enenoe of oool tod 
bodjr, at meUphyvio exhibits it." 

In the pirlimiDoiyponiooa of his book, the onlygenefBl . 
fden that Fechner has thrown out oa tbe relation of tbe 
pb7«enl and naeotal ia that tbe oppoaittoa between bod^ 
•nd mind orioea from a diSereooe in point of view onl^ ; 
what, in hat, fa ooe, appnra doaUe. " What fron an 
ialiinial point of view aeefna to ba jroor spirit, tbe spirit 
tbnt fa Toonelf, seema, from an extenal point of Tiew to 
ba tbt bodily subatntam oC that ^irh. Tlvt H^ all tha 

>Bmw trmliiit mtfirtmi tyAiltgr^tt. 
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diSerenoe connsts io tliinkii^; wHli the bi«D or o 
it the bioia of a thiDking beu^" Io mtor^ Bothiag 
more frequently oocun thin that <^p(Mitioo wbicliaeeBiatf 
fiist siglit real, diaappcara when wa oooaidar it mder aa- 
otbcr aspect. If we stand at tho ceutn of a dvd^ Urn 
convex is hidden from oa bjr the ooncava aids ; if we pba 
ouredvee without, the cofxmn ia hidden bj the eoma 
ude, Tlieae two udea of the oinde an aa inaepaiaUa ■ 
tlie two aidca of man (spiritual and phjnioal), aad it ii 
equally imposBtble, ia the two oasei^ to percc i v tba tM 
at once as long as we remain in the aame poait i oii. Suu- 
lorly, our plonctoiy system, seen from the aon, tben fita 
the eortli, presents an entirely difibrent WMpeeL Oa tk 
one hand, the Cupemican system ; on the other, the Plole- 
Diaio. It is impossible for any obserw to aee tbeae two 
aspects at onoe, (dthough they are DeoessariJy w>nniHi4fd witb 
each other. There are in nature many other f nra of thii 
kind, and to Fechner the diSerenoe between tha ph/Moal tai 
psychical is one of them.' 

It is hardly necessary to remarit that this poaitioa ia nol 
at all paradoxical ; that it has been held by emineni •cbcB' 
tists, and tliat it con luve no direct influoioe on peydbo-phy* 
icol research. Moreover, adds Fechner, the object of mj 
work is D(}t to treat of this fundamental qoestioa ; let aad 
solve the enigma as be please ; it ia of no nnnarniiiiMii tt 
the work that follows. 

A single point, whose importance wa will appncbl 
further on, in the mctaphysio of Fediner, breaka in npoi 
his investigations, i. e. his hypothena of jBtya4»j>i^|Ma 
movemenU It would be nseless to apeak here of ■ thaoq 
which will be made intelllpble in the ooniaa of oar txpa* 
tion. We will only my that, while, if we hold to Ai 
aimple data of experiment, the fiMt of tnuHOUHiaD «i^ 
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by Um nerrea and ncrvt oentrea between the excitatJuD pro- 
duced bjan extcritol itbjcct and tlio ecoBation wfaicb reeullA 
fnxB it, » iciv^^Dt Fcvhocr iittcroilatCB between these two 
Icnnt a jmytho-pttgniral moreawW in order to eiplaiQ the 
di^MopovtioD IxtwtcD iJie cause (excitation) and the effect 
a) ; and that tliia hypotliusis has given rise (o the 



Wt mut alao bear in mind that, although Fedioer 
pRtaoda to giv« a geoenl thoory of the relations of the 
pbysoU sod menial, his experiueatal research bears defi- 
■iteljr npoQ • single point alone i the relation of excita- 
tioB and aenatioo. It is true that under the name of 
1 {HfclkqihyHos," be iocludcs a serita of studiea on 
A flf Iha ■no], wakefidooaa and sleep, attention, mn- 
!, A&, Ac ; but these studies arc &r frotu having 
Iha exact character that pe^-chophysica requires. So we 
wmf mj that Pediner has ooooentraled all his efforts, as his 
flfpams all tiiair criticiRiM^ opoa a aUigla qoaatkn. The 
. |ilTni of nantaoo ia, afW all, capital, ibee finrn it all 
/ im tmam, aad tlua vouU be tofficieDt rcaaoo to Feduur 
ftr£0ia|[tothefeandatun. Let oaae^ then, whaniaUa 
««rk and iti valut oooaiiL 

n. 

PtTCBO-PHTBIC&L ■—TA^TT, 

Fedmer'a principal object is to aeaaore SfiMation. To 
aoacnpliah this be has given long jrean to experiment and 
aalmlatiaa. He boa fiiaad, bendei^ in dUfereot mcowMn 
oa Botbmatita, phjska, ostnmooi^, pbTwdogj, t^ Enlcr, 
BantoolU, I^plaoe, Boarier, Aiago, Moaoo, Poissoa, 8tein< 
hu\f Aa, acat ter ed ofaaervatioaa, made with a diflereot end 
la Tiew or laft brfote wilbout pajrcbologieal liilanaatalMiii 
Ha hot Mil ibMi fanhi wilk Ua ewm. 
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The wa^ ma <^wiied fiv lum, howenr, I7 £. H. We- 
ber. Weber (in his Pngramm. eoBeeL, sod him odebntad 
artides in Wagnei's BoMdxOrfr'b. der PI^M.) dsdooed a 
kw from certain ezperuneots <m the penqitioa of vatglit, 
length, &&. (Hc had remarked that, if ire eanpan two 
lioee almost equal, the smalleBt peroeptiUe dificnDos ii 
equal alva}^ to about A of the ahoitar, whatever be thi 
length of the lines compared, whether a centimeter, deca- 
meter, or meter. In the aame manDV, in order that a 
weight be judged greater than another, it moat oneed il 
b/ a fiwtion varTing from A to A, aooording to the indi- 
vidual, whatever be the initial wog^t (gram, oanec^ pooad, 
kilogram), Weber added to these reaults an analogana 
&ct in aooostics : between two tones of different pitcb, the 
Bmollest perceptible differeooe is always the Hme, whatever 
be the pitch of the tones, aod this smallast difierenoa is 
alwn^ the same frBoti(Ki of the lower tone. Then czperi* 
ments, testing in threo distiixt orders of aensatioa, led 
Weber to formulate this law : sensation grows with aqnal 
incrementa when the excitation grows with rda^Bibi eqoal 
increments.' j This law has been stated by M. Ddbtaof in 
another form : " The smalieet paiveptible difiereooe betwwa 
two excitations of the same notare is always doe to a nal 
diOerence which grows prt^rticHially to the euitatioas 
themselves." 

Such was the state of the question before Feohoer. In 
order to understand well the course of the iovi 
into which we an about to enter, U is wdl to r 



*ThU UwdujIm mwUdMiliraa azamplat ■ mbmUm «f wrigM 
grow* wlih eqiua [BonoMaU, If to Ike origlad w«Hilk% mif • pima, 
veadd iof 8|Tsiu = lgr^lf loihlaMnnd latotlo^ 4 gr. — ^i 
iof4gr.s(gr.widMoa. TlMaxcIUIlaa,MwaMi^ttvnwilkbcM- 

Mti raUUvdj bot not Bbaolatdj aqiML Oa ika d 
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pfafsiology diidinguLshen in our eeivatinns taken in general, 
two things : their quaJily, and their iatcnsily or ([uantity. 
Although it tiutj well be poasiblc ia thdr last oaalyaU to 
ntlma thcK two to ooc, thfy ore still, in iact, at least, 
given to OS dtstiocL Thus, to the category of visual dch- 
Mtioo, red, blue, gnen, are given u qualities. But 
ihoM iBii^dioiM, remaining the saniG io <)uiUity, may vary 
ia lotcttdty : tlwy iocreoM or diminiHh. Every seuiiatioa 
haa, ibea, a quantitative value, iforeover, tlie simplest 
Rfleotioo Icaclien u» the aame ; there is no one who liaa not 
axapaml two tcniialiunfl, and awcrtaiiied that tliey aro 
•qoal or unequal, iJiat one ia greater or leoa tluui the 
otiMr. We aoBcrt without henitalion that it la brighter at 
■iiMiy than by mounliglit, tliot the firing of a cannon 
makci man Dotae than tlie firing of a pitttol. There ia, 
then, a quantitative compariaon uf acnaatiuna; but wc can 
only ny there is equality or inequality ; never Aov many 
timeu ooe Knaatioo ia greak-r or Ichh than another. Ilaa 
Uw 1^ A himdrad or a thotMind tunaa non brillianqy 
Umb Um DMMMiT Does a oaoooD make a huudnd or a 
tkooMad tiliHaiDoniMNH thooapiitoir It ia impooaibU 
to aavwfr thia queitioQ. The utaral mtman of —— *'" 
tbai each man poMcnea nveaU to him the more, the lem, 
tha eqoal, never the quanbim. Our detarmJaatkiia are 
always TBgne and approximate. 

Eron ao, although w« may my In a gcoenl way that 
the iateoaity of a aenntioo tooreaaea or deenaaea with tba 
iateoM^ of the exci t atioa that eaoaei it, yet wa eaoiiot da* 
termina thk rdatioo exactly, or know whether tba aanaatJOQ 
iamaoaa directly aa the excttatioo, dkm« alowly, or Smtar i 
taa word, we know nothing of the law that ratea the rda* 
tioa of eanae to eflect ben. Ws do not know whether aa 
•iwilatinii of aa intnaity 1 oanaee a ienaatioQ of an lolan- 
■ty 1; iritatber aa cuitatioQ of an btanm^ 9 ouMi ft 
MHtiaaof aa inlanaity 9; or 9^ or 4, «lai 
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At firat view, eveij attempt to mtoBon the dogm of 
sensation exact)/ may appear veiy baBinloa% Sx aenntiaa 
has DO exact measora in itself. But npoo icfleorion w« aei 
that, while in every measure a standard is neoeasaiy, tUi 
Btondord can uever be the olgeet measured ; that w« ineaaaii 
tliinga only by an artifice. Saw this artifice is aflbided n 
iu this case by the nature of the p he no m soa. In fte^ ws 
know very well that every sensatioo is a aeoral phenome- 
noD, and we know also that nenial phcnooMaMi dqwnd 
upon an external movement whidi we call exdtatioa. To 
vary the exdtation is, through the nerve mediun, to 
vaiy the sensatitHi ; the nerve fiNve beii^ the pfoxmak 
couse of the sensation, and the external exdtatjon lbs 
remote cause. But unce we hold this external cause — the 
excitation — under our control, snd since it is open to the 
most exact measareraent, it seems that through it m can 
measure the sensation itself. 

As for OS we compare sensationa onder the idotkn of 
intensity, we treat them as magnitudes : and if, fratn tht 
point of view of the internal sense, we are kd to say thtf 
a sensation is equal, inferior, or superior to anoths, it doei 
not follow tliat we meet here an obstacle to all exact mcaa- 
uremei^t The time element at first oonsista in vagus 
notions only of before, after, together; and thia does not 
interfere with very exact measnrement And just as thii 
exact mcoaure must bo found not in time itself, hot a* 
tirely in movements in space, so the exact mnasnrs of 
sensation must be sought not In the ssosatioD itael^ but 
iu external events which occur in space. Now nhal betttr 
measure for sensation can be found than the external nore- 
ment from which the sensation ariMi T The —^^tirm is 
not only the most direct, bat indeed the only poantiln masa- 
nre of sensation. Between the sensation and iti i 
there exists a necessary reUdon. Hm • 
exist if the excitation did not precede it, Thna we laks 
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Uie ciiue w nuaaare of tlie effect. TUe cswntial poiot ofl. 
fliflvrcauB IkCwumi tlie uusuiurcoicuL of [Mycliio and cxtc-mlcxU 
tu^iiUKlus, t« l&ut in U^/ormer, Uie cause aerva ns metuurel 
of tiu ^tet ; inOte taUer, the tf^ed tfrvea <u mtamire <^ Uttt 
eautc 

The property of setuations, whereby they incrcaBa uul 
diuiiuuli, aflonla la b bo^is fur tlicir nicasurcmctit Aa we 
bave wen, it u geiKrally admitted llmt cvciy Bcnsatioa 
iomsus ur diraiiiinhcB na (Jic exutatiun wliicli oaiiwM it: 
wbra (Ite Bcnsalioa of liglit iiicreaiies iu the eye, we believe 
tint then >a mora light witliout ; sod when sound ta, the 
far k AUfpucDtcd, we believe tliat the noiM without is ttlso 
SD^tentecI. Furtl>cr, oummou MtiM la dispuaed to aawrt 
tliat the M-tMUioo tnmafiGe or diiTDaaee directly as the ex- 
cttaliotL. Uerbart, wlio, as wc have seen, attempted first 
to iomducB mawareucnt iuto |Myc)ic>lofry, fimls it very - 
natural to ny " tluU two liglils shiite twice ait briglilly to 
oaasouc."' Yet thU .lupptxition in false. Ortain facta 
«C obMrvatioa alooa, wiUioat the aid of experiioent, an 
■Beieot to prove the law ia aoooidaiue with whidi aeua- 
tioa aad «»dtalioo vary, aad to czplaio this law, at leMt in 
agtoeral way. 

Evcfy ooe koowa, nya M. Delbceaf,* that in the rilenoa 
of tlte sight Bouei are heard that paaa UDjieroeived durii^ 
tbe day ; tlie tio-tae of the pcoduluin, the UgtA wind car- 
RDia that blow thnmgb the chimney, and other noiMi 
•of thia kind. In the diD of the atroet, or in a tnia in 
Modon, we do not hear oar neighbor and aooMtinMa not 
«vw oar own Toice. The atan, ao hrilUant daring the 
nigbt, do not appear by day, and the noon palea biJbre the 
■an. To a weight of 10 gianta in your baud, add anotbar 

■ RmWi, Wm^ «aL VII, p. lU. 
1^ atOmdkm amiimm * ■ 
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weiglit of 10 gnuns, and jroo will peroeiTC the i 
distiuctly ; but if you add 10 grams to a qiuotal, tha dif- 
ference is not piaveivcd. 

TliGse are eveiy-day &cts : it is geDenliy Mievad that 
they ore simple euoii^ and yet it ia not so. For it is 
indisputable tlrnt the pradulnm oootinoea its tio-tao diiriiiK 
the day; tluU we speak high on the nulway train; that the 
moon and stors shino by day as l^ ni^t^ and that 10 giaina 
alwnys weigh 10 grams. 

Otlicr examples: "We know by experienoa to-day," saya 
M. Delbonif, again, "that in the gnat vooal and inatni- 
mental oonoerts in wliich the peribrmers an oountcd by 
hundreds, tlio effect pnduocd is not as gnat aa we expect ; 
tlut is, to double the number or ringers is not to doable the 
intensity of tlie sensation. We know also that in eelipata 
of tlie Bun, a considerable portiwi of the diso may be dark- 
ened witli no pcroeptible decline in the brighttMsa of the 
day," 

Wliot do these phenomena signiQrT Tlicy rignily that 
one nnd the some excitation may, aooording to the oonditiona 
in wliich it acts, produce a sensation more or leas in*^™*^ or 
none at all. 

And how is this change produced ? Tlie fitots show that 
the conditions of tlie cliangc arc always the same^ and that 
they rany be formulated thus : In order that tm aioUation 
be /city U must be fabler aa the excitation to wAtcA it ts added 
w feeble, tiroi\gtT aa the cxeitalion to whieh it it odtU i» 
elronger. We see that tliis is only a vague expreadoa of 
the law foimulated above by Wd»er: but it ia still 
important to remark that ordinary fiuto show us befixe all 
experimental investigation, that the rdatioo betweoi exd^ 
ation and sensation ia not as simple as wo supposed. For if 
- the relation were the rimplest poaribl^ the sensatioo would 
increase directly as the exdtsdm : to an ezoitatioQ 1 would 
oorrcspoDd a sensatioo 1 ; to an exdtatioo 3, a twiaatiBii 3, 
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snd HO on. But it u not ao ; ollicrwiae on cxa'tutifin wwild 
b« ■Imh}'* eqiuilljr fdt, wlidlier it Im uJtlcil to a strong excj* 
tatioo or a fVcbIc ooc: tlt« liglit of the stars, fur exaoipl^ 
WDold be pefceivcd equally by day utd by ni^ht. Tlifl 
ouodiMioo thai froni all (liis i«: tiuU fhe ininuUy qf tJtt 
mmaatim yroim, nU proporlionaSy to the irUauity <^ the ad- 
bUion Oud oooouofu it, but mare aloidif. 

OofwequcnUy this qu<stiun oriwB : by how tniid) is tha 
inrroase in the smntiuit Icn tluui the increase in ihecxctta- 
licNir Kwry-iUy cxiwrictMC cnn not reply to tliii: ben 
Um exact nKOMiirnirDt of inlntftitics is nccetKtry. 

It b impowablo to nwnsure directly lli« foree of a Mtwa. 
tioa ; w« cnn meaMirc differtnea of wtHotioo only. To do 
this thne method* of eipcrimcot have been hithrrto em- 
ployed, whidi Fvdincr, wlw brought them into luc, desig- 
Htled by (he nanus iltihod t^tmaSai ptrorptMe dlfermn*; 
Mtikod of UnK atuifalm easa; Mfihod of ntan onora.' 

The lirat melliod (drr th^n merldiiJien UnUraekiede) ta 
ttisL Wa an to oonpara two w«i^ta A and B. If tbe 
diflcnnoe of tbeae two weighta is rtrj somU, petfitpa U is 
mot poaiiUa to penava it, aad we judge them equal. Od 
the oootfafy, if the difletcooe ie ooo ai d er able^ it will not 
eaoape our notioe. If, then, tlie difienooe <i of tlie weigfata 
A and B ba made to grow, an instant will arrive when it 
pains from the impeneptible to the peroeptible. In gcocnl, 
when we employ this method, we prooeed ia two opposite 
ways ; first we eanaa tbe diflereoc* d to grow nntil it be- 
eome peiwptible; then we imoae it to dacr«aas until it 
esass to be. Naturally, tbe saoaihilitjr of tba anlgect in 
Jadgiog difihraooea ia I7 ao aiioh grtaUr aa the qnanti^ d 
kmnaUa. 

na aeeood method {dw riditigm md faUAm /Us) 




raCHHEB AND rSTCBOFfimOik 149 

tsoiuists in usiDg weights wboM difiemwa m my mmD. 
Error ia passiblo in the eomputadvt judgment poind npoa 
them. Tlio heavier weight is sonutimei dnigiyUed as 
hcKvicr and sometimes as lighter. In a worI, in eom- 
paring codi jnir of wdghts (m whi<ji judgment M givm, 
there will be a oertain number reqieotively of true asd 
fklaa judgmouta. As the di&renoe in t^ weights la- 
crcaaca, the number of tnio judgments inoreaies at the 
expense of tlio number of fidas jodgmenta. Let as ttftn- 
eent the tohd number of cases aa 100, and the number 
of true cases, 70 : we have the relation iVb, obtained from 
tlie cominriaon of the two wdf^ A and B. Nov, given 
a wcit;ht a wo may seek to determine the w^ht ft which, 
compared with a, will give the same relation M. It most 
be noted that the uncertain cases are to be divided propor- 
tionally lictwcen the true and ftlsa oases. 

The thini method (c/er nuttferen J%Uer) oonssta in taldng 
limt a mormal weight A, determined in the balaiwe, then in 
seeking to detcrmint^ by the judgment whidi aooompanies 
the sensation alone, another ymghi B to be eqnal to A. 
In general, the second weight diffins from the first bjr a 
quantity d which id smaller as the sensibili^ is greater. 
We repeat tliia attempt a great number of timoa, add the 
positive errors and the nf^ntive errors, disregaiding aigm, 
divide the total by the number of oases, and thaa obtain 
the mean error. 

" These three methods," says Fechner, "supplement one 
another, and lead by different routes to the same mulL The 
first serves to determine the smallest peroepUble d 
ThesecondgivesdiflfcrenceBwhidiexoeed the si " 
tible differeuoo (they &11 sometimes in the true caasi^ • 
times in the &lse) ; the third gives difirenoes wfaidt aie 
below." In pracdw, the firat method is the mmpleet, SMat 
direct, leads proportionally soonest to the aid, and raqoins 
least colculadon. But, as is justly remarited hf IL IM- 
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bivar, lack of pincuilon is iu f^root dcAict. " Wlicra and 
wlica (Joo s difll-reuoc in trxU'nuil oxciUitiuii cease to be 
pcroFptibkT We see how vaiA t field rcjumiu open to 
doubt" 

IIL ^*^ 

V* an ocnr done with (Iio prcliminarus on mctlim). 
It fcnuius to see tlia work itwlf mid to any what rcsulU 
H has nndtod in llic nphcre of pretwure, muMnilar, tcmpcr- 
•tiir^ ligbt, and sound sensation. 

StMotiomM (ff preuurr. — Lot a aaa place liis band well 
extpodcd on a tabic ; then placa on the hand uaj weigh! 
whatever. To this wdght odd a very snukll one, and ask 
tlw aalijaot of the experiment (whose attention should bt 
directed frocn his honil throughoat) whether he feel the 
diflemoQ. If he reply in the tM^ti\-e, try a Iwavicr weight, 
Botl to on uulil the odililiotial wci|;ht oauw a pi-mr]itiblo 
diflcrcnai. Aflrr luving done this with the fintt weight, 
jvpeat it wilh a j^t^xhmJ bthI tliJnl, ""*jJ tlie uooeMorr mu^ 
■teuda of the aridilional wtigfat ia detemunad la^waSatsA 

iDnat^diooa coniltHtad ia Ihia way lead to a molt of 
Arikiog simplicity. W« And that the additional wdght 
beui a tmulanl niatiim to the Miginal, whatever be the 
nagnitode of the Utter. For example, let us mppoeo it ia 
fiMuid that for ocm gimm the additional weight ia ooe-quai^ 
tergnm; for one oanoe, <we-qiiarter oanoe ; fur one pound, 
ooe-qoaiter pound. In other wwrla, to tea grama we mnst 
add two and ooe-half grama ; to one hondred, twenty-fire ; 
to ooe tbonaand, two hondred and fifty. 

Theae aombcn alMm the nature of the law aooording to 
which —Mat^yi^ of preaaore or weight ebaoge with obai^aa 
b the external oanaa. Thia law ia exprmed bya number, 
and thia aomber ezpnasca the relation of the additional 
weight to the oc^iaaL Now the mean of a gieat Bunber 
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of experiments pvt» as Um o p rmri oQ of this rdatiun ooe- 
tliinl ; tliot is to say, ^'iw* any pnMww on Ike stm, «• »" 
ereamordeertxuet^prmiirewUtnotbefiUiMlemthewtigii 
odiUdorwUhdmimUmtfiertla&moMa i rdatl&tdltAi 
original vdght} 

BenaaUoM t^waaoular f^oH. — ^Experimenla amlogous n 
nature and of great sumber have been made on the MOi^ 
tion of effort (to ruae a w^ht). fiat hen the eonditiaai 
ara not as ample. When we raise a wogfat ira h«v« nota 
scDsotiou of presBuro in tlw hand alone; but also a mbm 
tion in the miucles of the arm whidi laisea tha banl aad 
w«giit In this oase tha aensatioQ ia mxiA man ddkaM 
than in the cose of umpla pressors Oom cu o cDtl y, ia 
the eflurt mode to nuae the iraght, we peraeiva nm^ 
smaller diffcrenoes. And, in fiict, exact iDTestigatiooa sbov 
tliot in tlie caw of musoulor eff<Hrt we ftel aa additiooal 
' wciglit only tit of the original. The sennbility, then, ii 
in this case about 6vfl times greater than in the prcoading. 
Tlie number tIi, therefore, expresses the law aooofdiog 
to whidi the sensation of muscukr effort depcDda apoB tla 
excitation. Tliia number applies to all weights^ gnat er 
small, be tliey grams, pounds, or kilograms : that la^ to am 
hundred grams we must odd six ; to short, to any weigbl 

iili of that weight must be added in order that the difc- 
enoe may be felt.' 

I ScTuaUont of temperabire. — ^The aktn it aa ocg^ of 
double sense. By it we feel not only the prenor^ bat tbt 

Itemperature of bodies which oome in oontact with as. lb 
determine whether sensations of heat and oold dqNnd m 

,the intensity of the external ^citation, we taka two tcm 
of water of different temperatans and plonga into sack a 

'FMlmer. BUm, 4. PigcltoL, nL I, p. Ul^ M. SxpariMrt 4 
W*b«r mod Feehner. 
•WnDdt,VM«flhJAMaL«.3U«iri<)Mk7.wL(».aS. Bn^ 
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fio^of lliCRaiacIuuHl ; tltcn, by rviKUtnl trials, we flud (he 
■mallot difltn'iKX of tcntiKnUun; lu the two vases to wliicli a 
diOcn!ni« in tbo sciHotion uT lcm|>Gniturc rcspoudii. Calling 
tbo twraul (cmpcnilun of tlie laJid aero, wc Rod tliot, Mt- 
ting out fitim tlm point, in orJcr tliat tlic eensation of <lif- 
fcnoot nwy be prcKrvod, the relative diflereooc in tempera- 
tans nuHtbiooostanL An/ tcmpcnturc must be raised onc- 
tbiid in fxdor tiut tlte incrcoae be perceived in wosation. 

Tbc law (or s^noiious of tcmpcnduro, tlicn, is cxprcBsod 
by one-third, the ivudo number as for sensations of pressure.' 
StTuatioma ^ liglU, — We dctcrmiiw) a weight objectively 
bgr BWnna of a boLuice : we detcroiiuc light obj<x.-tivcly by 
■Mia of lh« pbulonMrtcr. In a daric chamber a whito 
wmma m lighted by two condloi A and B. Bcf^tre tlio 
■MM k rule i« pbuxd which tlirowa two nhwlowi), one A' 
tnm the ligkl A, tlie other B' from H. When B is ro- 
■oved, the iJn(iow A' bcoomes dariccr. It u Ihcii envy 
w ilenhwt Um diewiKwa of A aad it at which lbs ahadov 
iMiffaM Id grow penepdhly deeper. Aoooiduig to the lawi 
of ap&Hf the lumioooa intcaeitiei beit^ ia invene ratio to 
<ba aqnuvi of tbe djetapw of the li^te fivm the ecneo, 
w on dednoe directly tbe malleit pero^Ua difierooes 
la loaJDoui intcoflity. 

e method ia ai^>(icd to the sabject in hand — to 
B the rdatioQ between the aOMnlioo of liglit and ita 
The portiooa of tbe acreen brightly and fbcUy 
l^htfld (the latter where the ahadow fidla) reapocti%-ely pro- 
daoa two i ci ieatiopa of li^ which diffo- mora In inteD< 
ai^aa tbe ahadow ia darker. If wa place at fint before the 
nl^ two ligbta of equal intaoatly at the wme dtrtanoa^ far 
axample^ two ainukroBodlei^ the two ahadowe will have the 
«Bwio(aniity,tlMtiswiU difir •qgallj fioa the bright 
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ground on which thqr are pn^eoted. If now we move OM 
h~i of tlie oukIIcs bockmird, the shadow whidi it pngecti will 

'^ become more and more fi^Ie; it will 6ifSa lav and lea 

^ fiom the bright groatid of the eorecn ; finallj, it will & 

^1 appear. The distance from the fixed candle to the ncea 

.-,} is then mensarod, aa also the '^'«^"" of the aeoond oand)^ 

:« whose shadow has been redoced to the dis^ y earing poiat; 

thus wo obtain data sofGctent to show the reUtioa ef thi 
growth of tlie sensation to that of the light We may lenarit 
ineObct; if the fixed candle be alone of ooone all thali^ 
of tlie screen comes ftx»n it Bat let ns now place the odw 
candle at a very great di«taDC& It adda to the oripasi 
brilliancy, but this iooreose is not peioqitible. And bov 
do we know tlio moment that it booonwa soT ^ the^>pei^' 
once of a second shadow projected Irom the rule: ilipnntiaa 
is illuminated by tlie fixed candle, bat not bjr the monnf 
candlb Consequently at the point where a pereeptible ia- 
CTGoae is produced, the shadow must appear. Tlw shadow, 
then, is only a sign to us of the increase of lig^L We havi 
now only to apply the optical law for the relation of IntCB- 
sity to distance. Suppose that the first candle is one owlv 
from the screen, and the second ten meten when a dadov 
barely perceptible is produced ; the luminoos ii 
iu tlic relation 100 to 1, and conseqacntly the 1i 
tensity of the first light must bo increased jh in order tkt 
the increase may be perceptible in sensation. 

The experiment is conducted here jnst as with Ai 
weights. Tlierc, we oddcd a lighter weight to a heaviv; 
here, we add a feebler light to a stronger. It remaiiM calf 
to extend our obsen-otions to exdhUions of difimnt lato- 
sities, as has been done for weiglit In this e 
see that the two lights employed are alway* < 
each other by a constant roliUion. If the oe 
must be removed ten meters when the first ia one vrtv 
distant, it will have to be nx feet irixn the fltit ■ <iaa Ai^ 
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twcatj metcn whco tltc flntt in two tneten. — It foUowB thai 
the liiniinoa4 tntcnsUtcs wliich prodnoe the BiuaUcst perociv 
tiUediflcrcoee Uavcftlmij's the BnoM! relation, I. &.• 100: 1, 
200: 2, etc We haw fouod, thcD, a law here ood this 
bw ia aim irt fodh \tj a uuDiber cxproHung the rclalion of 
\he barely perceptible iocnaw of light (o the ongioal light. 
This Dumber ia it* ; iliat u, tvery luattDous cxcitatioo must 
be ioenaecd by a bundndlh in order tliat the iQcieaao may 
be pocrptihle.' 

We may verify thl« taw by another experiment Let a 
white diac be proviiled titat mny turn very rapidly, and oa 
the aorfooe of thiit diso let a Btoall black BFgment be marked 
ouL We then iix)uirc bow targe this aegmcnt must be 
Bade in oidcr llial, the disc torning rapidly, the eye may 
pannTe a gray circle. The relation of the area of the acg- 
aunt to that of the drde ia immediately the appreciable 
difienooe, and the constancy of iliia rvlalioo tIi, for variabta 
himinou* intriinilicH, miifiruui lli« law.* 
* tf w h' fliii ^tovmd. — In the domaio of andiUny mdh- 
tfan, anikr invcatigatiooa hare been made and the follow^ 
log prindple catablisbed: the iDtennty of the aoaod pKH 
daeed hy a body in atriking anotho*, ia pniportioul to lb* 
wof^ of tba body that &Ua and the height from whidi 
it &Ik. If, then, m take a givea body and vary tin 
heigfat of its fall, we may vary the aoood alao at pleasure. 
Hue prioetple can be applied aa fblkma to the raeaatmneot 
efaoiaUdifierenaeaiD ibeinteoai^ofeQaiida. Let u take 
two balk of tba MOM «b^ a and 6, made of the mom ma- 

*P«te*flT« lW6M(kaTfc;Matdli« «e othw% ihfa bb1m< 
^alMwoaU TM7 h nww ^ mj j}^ 

' l i | iwliwli «r Baaiaw, Ummm, Angtb BidaMI, TalkMM, 
ft III air. <M. Bmmlt 4. jyt^Vil. vaL I, pp. IM-lTl Wa wUl 
ifaak law ef tW faapanaaa aipariMM ef M. Dillmtl Saa ab* 
V»*,JfaMlaa•.2Waai^«aLI,^r " ^ 
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teriol and sospendedl^ threads of tlte HUM leogdL F1« 
between these two balls ■ smsll screen. Omw bade as 
of the bolls, a, to a given distanee (« gmdoated ends flae 
to the screen servea to determine this distaooe mimatfy); i 
fiillingitprodaeesftsoaixlontbeMreen. I>> thesuwvtt 
the boll b. The sounds bang propcntionsl to the b^^4 
the &1I, if the two balls are drawn hmak eqnal distanes^e^ 
aouods will resolt; if nneqnal distanoea, the soonda willb 
uneqoaL If, now setting oat from the moment it «Ud 
the equality is perfect, we incscase the diffinncea is hej^ 
gradually, when the two balb are allowed tofidliaaay^ 
succession 08 possibly in order better to oompan them, i 
is osoGrtaiDGd tliat no di^renoe in the soonds ia mnaritei 
at first, although tlierc is a dificrcnoe in the hd^ta. It i 
only when this differGnce has attained t certain dcgnse tbi 
it is perceived. At this instant, we measure the bdgbt d 
tho two balls; and see how much the height must bi 
increased to produce a perceptible difierenoe. Sa|^iau| 
the heiglit of the first ball ia three inches and of the seooec 
four, it FfMults that the intensity of the soood most iocreas 
one-third in order that the difierenoe be peneived. If « 
extend the trial to a great number of cases and Tcrf difir 
ent heights, we find in all, as in this css^ that the rriatia 
remains constant and conseqiKsntly that the idtensi^ U 
sound must be increased one-tliird to produce an i 



The experiments which we now sum up show that rn iiM 
ever senaatioos of prcBsun^ light, temperature aoond, asd 
even of muscular ezertioD, inorease oootinnoaaljr faj lb 

* EipariiMnti of Bens ud Wol^ FeduMr, Volksi^ S^afltM 

•U. Eltm.d. F^AojAgmk, TcL I, ftgt 196, ma^Aeniti^ ^Btmmi 
Wolf (rimntf. ArdUs 18U), in onkr la dlMli«aUi tw si^ 
clMTlr, tlmr nUtion mart U 100 ; Tt. Tbt Unit it vhkk Ma ^ 
inio fklM JodKinenla W 100 1 n. Yir"Tn"Bn'i r^ttna b 1 1 ^ a—I/ 
•qnlTalni lo 100 1 TS. 
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addiltoo of the smallcat (lifli-renccs peropptible io ooiuciotia- 
atm, there ia in tlw oorrespondint; excitaliun an iuckom 
vbit^ u aiwaj/t Ae tame aliquot part of tho eotire 



a oflatte and uncll reinaiu. The former wera 
i by Kcfiplcr in 1 SC9, by (he method of true and &im 
«nil but hit expRrimcDta do not oooilrm the iheorie* of 
Achnar.' We an now wn] up what preoedoa in the table 
httt»taimj: In onlcr that aecattoo ma/ incraaae by 
perceptible dificreooe, the excitation must 



IV. 

TWh tgiam led Feduer, aa «• iball ms later, to the 
Abow^j of a ftrj general law to expien the relatioa of 
tM awitition to off aenoatioD,' Bnt beJbre amving at thk 
Inr, 1m nnkea a preliminarf invertigatioa; thb ia to dia- 
aorer the mallert perceptible anwatioo. 

To oonetmct a gndnated icale npoo wbidi to mcasDra 
tho iriatioo between excitation and aeoaitioa, it is not aoffi- 
dent lo ban fband an onit of divkioD fcr the parts of the 
acale; we most alao know from what point the greduatioa 
b to bfpn. Where shall we place the aenT Endeotly, 
!• dealing with eenattwo, the aaro of the gradnatad so^ 

■ Oa tUi pa<M i^ w Fw^HT*! crM^ M it JUUi A A|d^l|^ 
FMI.SI* 

•Tmkmm nuren'*" b««Ma Im^tc aad «tmrft« iimIIiii 
TW bow wi^ SMM esanlr W calM ptntflltm ^ ika 4UhMl 
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must be pat irhera the imftUeBt peroeptibla miMrthin ii 
produced, the smallest sensntum id ooiMoioimeHL* TU 
poiat is dcsignottid hj Feobner hy ft word bomnved frooi 
Herbart, the thrahold of ezdtatioa (RoMtAwtUe), aui be 
applies it "as veil to the ■enwrion m to the onitBtioo id 
that point" ' 

It is aeoessary, tberefbra, to determine bgr « nriee e^ 
observations and experiments the exM( Talm of tbi 
threshold for each kind of seosatitHL We will take then 
up in order, setting aside various details that would oob- 
plicate the exposition to little profit. 

^yeighL — ^The investigation in seoaatioiiB of wc^t is 
easily nuidb We plaoe on the point of the skin iriioss 
sensibility we wish to test a small weight of oork cr elder- 
pith, and hy repealed trials, asoertain the magnitude of the 
weight which is barely felt, that is^ which prodnoes the per- 
ceptible mtnunum. Agreatnumbcrofezperimcntsooodiioted 
in tliis way have proved that the seuMbility of the akia 
varies greatly in the different regions explored. The loost 
sensible n^ons are the forehead, temples, eyelids, aitd the 
back of tlie baud: atthesepoints wefedsl* ofagram. lbs 
palm of the hand, the belly, the legs, Ac, are lea seosative 
regions, thdr porocptible iiuttunum being as low aa A of a 
gram. Finally, on the nails and heeta, it is lowered to 1 
gram. To sum up, the limit of the excitatwD, aa atal^ 
lishcd by a great number of experiments, is given aoooidiog 
to Aubcrt, by a pressure of 0.002 to 0.06 gr.* 

For the muscuhir sonae^ the perceptible mmonmi is 

* Tba qucaUaa b ranra compltaUad ibu va bm kr iIm privM Ui- 
eated I M tb« MnMUlon !■ nMMDnd ij nMU* at ifca itiJtirti^ m 
•gTMnMot Burt to MtabUabcd bttWMD lb* twogndiMMdmdM; AS- 
oiltlw uiM which «UI to axMoiiMd Ut«r, la tU eritkiJ put if tkawfc. 

■ Sm ffaMati A iVAtfk^^ ToL I, P> US ud U. 

'EspwlsiMtiof W«tor, Eumalw, Antort,Aa. Xlmmkd.r^i^ 
jOin^ ToL I, p^ l«a, te, in pwtkohr, p. SH. 
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fTpracnlol, acoonliog (o Wuiult, hy a oontntrtion of 0.004 
uua. o( the right iuoct niiiaclo of tlic eye' 

SiMiid. — To ddcrmino the limit of exdution for tlie 
auditory appontus, wc must take occouutof uveral tluDgs; 
tlw ireiglit aiid mataiai of tlie hody whidi jiroduoca Um 
■oaod, iJm molcrial of the bwl^ agniost wbidi i( atrikea, 
tlw nlodty of aoand, and tbe distance between the ear 
mod tlie loeiu of the sound. 

To mcasun tbe pcfoeptJblc minimum of sound, two 
melbods ma; be ponued : we may remain tbroughout nt 
■ &xn) distoooe from the aonorous body and cause tlte 
ialeoaty of the souikI to diminub by degrees to tite licnit 
of penqMioo ; or we way witlidraw gndually from a 
•onoroiu body, of any iiilen«ty, until the Round is do 
keger IwanL Since the aound diminislice as the sciuare of 
the dutaom, we find by mcoBurcmcnt at any point exactly 
bow much tbe aound Isa dtmiiiiiilwd. 

If a uuoll ball of cork be allowed to (all ou a plate of 
^M^ th» IntniitT' of tbe loand ao pradooed will VBrjr 
aoBonling to the weight of the ball and tbe bdgfat thm 
iriuch it Ula. Now we Sod that the aoand pradooed bjra 
ball of eork ooe milligimm in wtigfat, Ailing one milU- 
Mctcr, the ear betng diitant oioe^-ooe milliiaeteia, pr»* 
iacm A* amaBed peneftiUe mnmd, 

lliia detenninstioD made, it ia nooonary to make the 
MDBd thna prodnoed an wui, to which all other aooonMia 
hilwwifiw may be referred. To aooompliab thia, we proooed 
aa fiiUowi. We take any aouod whatever, wboae intconty 
b to be meeaared, and withdraw from it ontil U ia barely 
pcn^libU. Thia ia exactly the perc ep tibia minimtim, m 
w% have detcnnioed it aboTa ; and by nwaanring tbe dia- 
tiBoa wa tad bow many timca thia aoaod, at tbe point at 
vhieb il ia pradooed, ia mora intanaa than the aoond of tba 
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boll of cork. Take, for example, the noise of a minkei 
chai^god 80 as to be heard at seveD thousand meters. This 
distance is about seven hundred thousand timu greater Uian 
ninety-one millimcterB. It results, then, that the inteoaitj 
of the sound of the musket will be about four thousand 
nine hundred million times as great as the chosen unit. 

We may proceed, similarly, with all other sonorous 
intensities. But these measurements must be made in the 
silence of the night, when the ear is not disturbed bgr other 
sounds, and when the atmosphere is more uniform in con- 
sequence of the absence of solar heat^ 

Light — Great difficulties arise in determining the per- 
ceptible minimtiin in the range of sensations of light It 
seems, at first, that the external conditions of the phenomena 
are precisely the same as in the other cases; but it is soon 
evident that the internal conditions are so different that the 
investigation becomes singularly complex. 

The determination of tlie perceptible minimium can 
naturally be arrived at only when the organ of sense is in 
a state of repose, i. e. perceiving nothing. Such is the 
case with the car : silence is distinguished from noise by the 
absolute lack of sensation. It seems that in the case of the 
eye, darkness is to be distinguished similarly from light 
But it is not 80 : darkness differs from light only in decree. 
If we shut our eyes, darkness results abruptly, but never 
the entire absence of sensation. Extemfd light always 
penetrates a little. Besides, the natural pressure of the 
sphere of the eye excites the retina ; so much so that, when 
the pressure is increased, thb internal light increases also. 

But admitting that this mechanical exdtation docs not 
exist, and that as far as it is concerned we are in the darkest 
night, there is none the less light in the eye. It is what is 



> Experiments of SchaffhiaU, DekmuM^ A& EkmmU dL Aydb> 
pAjfmifc, p. 257, Ac 
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oUkd ill pectliar liyhL " Tlic field of vuioa of the numiat 
nuui,'* mya Ilclntltolu,' "ia nc\-cr«>niplclel)' free from thoHo 
appariliuoa which have Ixno called iuminoui clmm, tlic lum- 
inoos dust of tlte obacurc field of vision." This phcxiouioiiun 
«u lirit atudied bjr Goithe, J. Mullcr, and Purkinjc The 
]ai4. uetttioued ivlates thatailer romt phyiucal exertion " ho 
nir a light of feeble inteusity, eompamblc with (he lost glim- 
tnenngs oC btirniog alouhol, waving and Anming in hiii dark< 
fftcd vional field." This Inminotis cliauti is certainly indcpen- 
6eBtottxlenial light,NiM!D it ia pnatcnt when the latter i« oom- 
pJdely wwitiag, followi ns in our movements and does not 
rcFpood to any estcrnal object. Finally, tlw mo«t profound 
darkocn itself is a Miisation of iigbl* "I'he obncumt 
bbck b not the abAoliilc lack of Knaation, but the i«el)U*t 
momtkn of ligtit TIm dark has dcigKOi of darkncw ; 
llMn mdiflfafnoea in blade : the deepot bbek bcoooMt ia . J 
MDoaHioo, cWrcr black, then gray, tben white** 

ThU intonial cxcilnlion of llio eye, having itn eaiue, per- 

haf^is theebemiod pro oa —of ntttritioa that takaplMi 
in the ti— M, perfaapa, ratlier, ia the motor tntwdn of the 
•ji^whidi an alwayi bmi* or ]tm in a atatc of coat»c(Mii» 
piwa ta , aa it appeara, a voj aeriooa difficulty to tba me^ 
ancoMiitoftba perceptible auKomBk The eya ia in a atiM 
of oiotiDiial pemuuient wnaatioo, aod all the exdtatioo wa 
pndim only adds to tliia diMadiDg amaatioik W« an 
ioeapable of determining ben the aicitation that correa- 
pooda to tlw aero of ■enaation. Yet, if m deoida that tba 
aeneatioo azpenenoed fajr the eye in the deepeat dariaicaa 
ahall be aero, tben thia ■enation will be the peneptible amii* 
ana^ and the czatatioa whnfa oanaea it, tba unit of azdt»> 
tioa. This manner of prooedun will ooodoet ns to aoma- 
tfaiagdcAoit*. Intnith, waoommitcrTor; bottbecrroriaao 
anMll thai It may be n^glaclad, aapaeially aa^ in tba mt^atkf 

*i>if ll|l^l^l<»l^^^D^F>^**w,f■g4 
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of cascsi we deal with lunuiioiis inteositieB wbSA mn 
very greot, and as, conaeqnently, the final result is not 
involved in the investigation of the initL We can not 
prooeod hers as in the preceding cases, lor there we had 
to determine the excitation whidi produced the amaUeat 
.sensation possible. Henr a sensation a little above the 
minimum, but accepted for it, is given. It is the onr- 
rcsponding excitation that ia unknown; and we mnat 
measure it 

The method to bo followed in determining the Inminooa 
intensity of a darkened eye is that which we have alreaily 
employed to measure the intensity of any external liglil» 
It will be recalled that the process consisted in the p w yi v 
tiou of two shadow's on a screen, by means of two lights 
plaocd in front of a vcrtieal nilc. In the case before ua^ the 
eye itself is the luminous source, whose intensity we wish 
to measure. In the experiment, conceived by Volkmann, 
and of which v^e will give on outline, the light peculiar 
to the eye is comjiared with a light whose intensity is 
known. We place the vertical rule in a dork recess, and, 
at some distance, both the light which serves as meastune and 
the light to be measured, {.e., the eye. Let us conceive the 
shadow projected by the rule upon tlie screen ; and at the 
same time let the light he removed furtlier and further. 
In consequence, the sliadow grows dimmer and dimmer, 
and finally ceases to be visible. At this instant, the part 
of the screen which is lighted only by the peculiar ^ght 
of the eye is no longer distinguished from the other portion 
—from that which receives the external light, plus the light 
of the eye. Here is, then, tlie exact point at whidi the 
external light is so feeble that it pves no longer a peroqp- 
tible increase upon the light of the eye. Since w% know 
from earlier investigation that the proportional fwmstant if 
Til for light, and since we can determine tlie distances, w 
have sufficient data to calculate the peculiar light of tb 
14 
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«je.' Volltniann \ue*\ for hu expcrimtnls a ecrmi of 
black velvet and an onlinary auiille, and fuund that 
thia auidle at a distance of about nine Tact (ciglit fvct, 
■nrca) produced a liglit erjual to the peculiar light of tit* 
e7«. It RtoaitM to make of (he quantity ot tight thiu 
dalenniDed a unit to be uaed lo practice. To do thia, 
ihia unit must he aiDipORxl with the o4ber' diirvrent 
lutninoua iDtenMllca eni|>loyc(l u exdianta. Tlits task 
pmeala oo diRtcaltjr sinoe llie sul^cdii-e light hw already 
beoi BocoeBBrulljr refemd lo a loiniDoas intcnrity which U 
objwiire, and, oon*pquently, mc&siinble. 

TenptratM*. — Here diflimiliea preMnt tlwrnwlYoi of 
ftiMlher DiUun cnlinly tlian (Ikmb of viaivu. The Hkin, 
w« cauioot doubt, exiwricnoa seiMalioiu of bmt constantly. 
We miut ibeo detennin« lioW much thia IrtDpcraiure of 
the akin, at llie point where neither beat nor cold ia felt, 
ia lo he raiMcd im- hrwemi, lo produce the percrplibic aaitu- 
■u>M of htal or oiliL Now, two (lifTtmlttM ori:^' that )uve 
■at M yet ben cowpletdy orenmnai let, TIm nerrei of 
Uie akiD at that tempenture at which tb«« ia no enaitioi) 
of beat ar« ao oeoaitiira that «• hd aay eleratioa or dft> 
pr— iuii of tenpenlore eren belbn the tbcrmoiiietrK) in- 
•tminenta oaa regiatcr it with ptoaaioiL 3il. The tcu* 
peratara at which oo aeiMatioa ia felt, and whuh anawcn, 
eoaeequeally, to the cxdtation aero, la not the aam* for 
(liflcKot parta of the body, and tumb, probably, for the 
aaoM part. Thia ia caaily aeco by pattitig dificreot parte 
ia flootaot. BebrthaDd, oo WDMlioQ ot tenperottiie ia 



*lMmnn,mf FmImot. tW iMtMbf of iIm pMalkrl%ht E^ 
WIms mi it* tfibh rfpwMtriag adiflanoM of i|t nguit a aaiht^ 
a put of which iw^Tw ■» MMMlUcht, Hd a put of which hMtha 
bl^lV *, w« ha*( H. wd H,-fA •> Iha appamt iMa^llMsf iha 
*OT p>M4 t> 4«U« vkh the panlfaw U^ of iW •)>«. ITAbalha 
Mital>l>^rpM»l»bK**ha«tl-Ti|H.! Uwthataliari^B. 
«f Iha pawUar %hl b MMMad bp tW a^Mlva l%bt. 
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Mt ; but, Dp(m contaot, one put is felt to be wann ud 

the Qtlior oold. Thna, if the hand m {Jaced on the fim- 

liGod or cheeks, it secnu dmrly oold ud the thtA* or fim- 

beod worm. The portion of the akia whicb oovcn tU 

I trunk is warmer than that of tbe extnmitieh Hm ia- 

: gen are wanner tliao tbe rest of the baodf mad, oC the 

' .'f hand, the bock is warmer thao tbe palm. 

t } As iiir as the haud is oonceroed, it is admitted that 19* 

[ ! oeutignule represents the state of no percqitiUe e 

[- ,' aud Uiat an elevation or dcpressioa of |* 

I ^ duces the peroepUble aiotMiim of beat and oold. Uotfl 

[ . ^ tlie degree of t^nperatare whidi auswen to tfaa "«'wtiif 

r. ; zero is determined for all ports of the bodj, the geoenl 

law can be applied to sensations of tempeistnra 00I7 

in an incomplcto way. Yet wo may consider tbe hnmaa 

'^ skin as liaviog the mean temperature of 18.4" oeoti- 

grode : if we place the aero of exdtatimi at thia pointy 

the error will not be g^reat At present, tbe peroqidbU 

ffiinunum, in the ooae of elevation or depressioo of t 

ature, has not been fixed exactly. However, U is a 

erally at ^'' oentigrade. 

We gather np, in the following table, tbe renlto of the 
experiment:' 

For tooch PrMMN of O.OOS to 0.» xr. 

UmeuUr eObrt . . ContneOaa oT 0.001 mn. td tb* if^ 

Inlcraal udkIc af tW ^j*. 
Tcmpmtnn . . . (Th* hcM of ths lUa hiag 11. V) )• 

OMtlgradk 
SooBd Ball or MTk of IJ»1 gr. UUi« OOOI a. 

on m pUu of (Im^ Ifco «ar biliV 4fe. 

tont 01 mm. 
lig^ Cut oo hUA Mint bgr a c^O* d|» 

itod«ft.7lB.di«tut. 

'' For the peroeptible mmnnim in tbe qibara of vUq% 
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Aubert giva m unit tb« intensity of a tight ftbouC three 
baodred timea feebler than t]ie full mooo. 



THI mrCUO-POTBIOAL LAV. 



llMn lacta will now terve to give a connected view 
of *rar MilgMl, tbat in, to dlow tin deduction of a Uw to 
ezproB the geoerd relilioo of excibiliuD to Ecaaatiou. Bjr 
how much miut k given excitatiuo bo lucreasod to produce 
■ detemuoed iocrBase la the oorT»{iondi»g wnsatioaf If 
I inrrcMQ an excatiUiDn hv s dclcruittcd quontily, in wltot 
prapurtioD don tin) comxpoodiRg tmnotiuD iocraue? We 
mi« in « Rtate to rrjilf to tlicse and olber questions of tbe 
Mma kind. 

Ezrilation and ecnatlon nre nugiiitudoi dependent upon 
cnch other. Buth ore cxprcsiicd in oumbera. The expreft- 
•ion fur ttie seosatioa increases when the expreasioa for the 
latatioa JBcwMefc Bat in wfait idatioa T TbenmplMt 
nbtioo woold evidently be this : tbit ■oooee ri ve exritfttiom 
ba nprmiil<J fay tlie nnmben 1, 3, 3, 4, etc, lod tlM eeo- 
Mtions by the eorre q wo d ing nomben 1, 3, 3, 4, et& W« 
would eey, in tbia cmi^ tbat tbe eeneatioo growe pnq>ortioa- 
ally to the excitatioQ ; tbat wbeo the excitatioa b dooblod, 
tripled, qoadrnpled, tbe Moeitioa ii Ukcwiee dooUed, 
tripled, <)aadrop4ed. 

But tbia ia oot tbe mte. It ie not ao aimple; tbe «xci- 
Wiaa growa mtiob Aater than tbe aanaation, 

Bat tberc are many waya la wfaicb a eeriee of qnanlitiei 
my grow iaitar than a oorreqioDding eeriee. For example, 
tbe eiritation night grow M tbe eqoara^ tbt eabi^ abL, of 
tbe T-^t'™ Bat tbia atill ia not tbe eaaa ; tbe nomar- 
feal ratio whicb aapceaaaa tbe nlaliaa of eanaatiwi to ani- 
Misa it non ooaplct. 
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We mtj iodkiiB it in a nm^ b 
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Let uB draw a atraigltt line X of a ginn kngth ; and at 
some poiat of this line place a lero. Hiia point inditatia 
tlie perceptible minimum, for example A gnun if wa an 
dealing with seosatiooa of pressure. Setting out from tbi 
point 0, we divide the line X into equal porta indicated \>J 
ttie figures 1, 2, 3, 4, eta, on the right. From the poiat 
0, we draw a vertical line 06 of any length to rtjirmnt 
the perceptible minimum. Now ainoe the propoitioDal eoo- 
staot, that is, the Bmollest percq>tible difiereno^ ia ooe fluid 
in the case of pressun^ we must draw from the point 1 a Boi 
= 06 + 7; from the point 2, a line equal to the line at I 
plus one-third of that hue; fjrom the point 3, a Una equal 
to the line at 2 plus one-third of that linc^ and ao ooj V< 
understand that the inoreaee must alwaya be hf nne fhini. 
and, as these vertical lioes have always the same idatioa 
to each other aa the weights they lepreeent, it ia dear that thi 
difierenoes of length between the line and the liiMa4,5,l; 
eto., indicate the weights which must be emplojvd to q;Bi^ 
luplc^ quin t up le aaxtupU^ eto^ the pwoytibia diAnnoi. 
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If «■ join till cztranitia of the vertical liac« which rcpn^ 
I mitba Dugoitudo! of tito difTi-rrat cxatatioiw, tliere ratutu 
• cam which cshiljit« (o the eye (tie wnjr Id which the seo- 
ntiou (iepeod opoo the excitatiooo, Dot only ftM* the points 
2, S, 3, 4, Ac, bat for kU th« pcunta lying betwMa them, 
tor exunpl<^ 1^, 1). He, etc. For it u evident that ihe 
vjaal Icogtiu l,3,3,etc,aui be divided into parts u small 
m we pleow!, and, if it i» deaired to find the intensity of the 
ttdtalioo that coimpooda to any point situated between 
two UDiU^ we have only to jda. thie point, by a vertical line 
to the curve : the length of this line will give the nuigm- 
tade of the exdtatioa aooghL The diflensnoe of scontioa 
that answerv tu the pwut bctwwo two units is perhaps not 
peroeptihU to us ; bat we cannot ooocludo that it doca not 
Tha pmcptible diSerence can be obtained only by 
{ ■ great number of imperoeptible diScmina. 

Ov mtttun, then, is oontiauoxis, and tha curve that rep- 
MHBb tlw faMTHSe in Bnuation , proportional to the incnaaa 
Ib ifciadMlon, pomes from llio impcrorplible to tha per^ 
mfSbUf ffMMy m tbs anaitka ilnlf. Tbk oom 1^ 
]■ ito aatBri^ ioAaita is two dinotiooa and never flats the Uot 
X* 

^lia pnpara v to nodentand better the law fbrmolalad 
byFechBer. He tdla « (ildwafa iL Afd^P*]"^ vol II, 
fp. (63 and 6H) that after mocb nflecttoo and mtaj ftvit- 
loa flflurti^ he diaoovered finally, "ooe moniog tike S3d. 
OololMr, 1S0O, while lying in hie bad,** a aaetbod that aamad 
MBeMBt to Baaenra acnaatioit by dubob of euitatfcM. 

To be better Bnderslood, we will ftiet indicate in ■ gao- 
«■! w^, and withont BMUhtatatioal detail^ the eeaaa pn^ 
anad hj Feehner. 

WehamtwoaeriaabafitreiM: that of axeitatkoe and thii 
tiammtiom. n* ptobltaa ia to naaann tha aaooBd faj 
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means of the fint Tlie qtuutitativ« valne of the c 

and its iocreose can be determiiMd, In dialing with vogbt 

light, or oouiid, we are aU^ b]r eatperimenlal pnMMHB Bon 

or las oomplez, to affina that the initial fau iu Aaa k m 

creased a third, a fixuth, is doaUed or (riplecl, al& 

is not so with the sensation. Oooscio 

whether the initial seoaatioa hat inoreaaed a thjid, a ftoilk 

has doubled or tripled. We most Oen liav« neaune to ii 

indirect method, and this method c 

the smallest peneptiUe difl er eacea of a 

ddermiDiog the relatioa existii^ betweeo the diflewnc w d 

ezdtation which grow progremMy and tba d Uft r— aa d 

seoeation which grow w^fermty, tad in cxpnmiDg^ thai 

the sensation in terms of the ezcitatioo. 

We will now enter into some details, IHw method d 
Fechner is hosed from the beginning upon tha ibUawinf 
mathematical principle : 

The increments of two oontinaoas magnitndea which an 
functitms of each other continoe proportional aa long m thq 
are very smalL " But," says Fedmer (vol, II, p. 7), *'tfaii 
term * veiy small ' is entirely relative^ Speaking abaolnta^ 
the pn^rtion will hold only for infinitely small increoMala: 
the approximation will be greater aa titey mppnmA Diani 
the infinitely emalL With this reservation, wa maj hj 
' that the increments of scosatiai are proportJooal lo Um 
increments of excitation, while tba inoremeoti of eaoli an 
very smalL' '* 

Assuming two priodples, i s; Ist That di&icooM ot 
sensation are equal among themselves, when the florrsqiaad- 
ing diGferenoes of exdtation are reUtively equal amoi^ thao- 
selves (principle of Weber) ; 8d. That small inonmsnti of 
sensation are proportional to the ioorenMnts t^ anatilioB 
(mathematical principle stated above), FeohMr nanai 
thns: 
"Let the incremnit of the aMStatkn ba^ tfpHtahfy ta 



I of Weber, very wnnll in proportion to 
■ ilatUl Let us coll the rxdtutiou ? aod the 
t d0 (the letter d wgnifyinj; qu portictihu- mag- 
ahnd^ but odJj the tnullat incrvment of $ which OBO 
b* aMiudeml iu cliflenmtia]). Tho relative incrcmeot of 
•sdt^ioD ii ii>cii ^. On t^ other hand, let tu coll y tba 
•nmioa which depeoda upon the exdtatioa ?, and dj/ tbfl 
ittacfocut of eeoBation produced during tlio growth of the 
h ■ ' ' I* dfi (d Ittnag tlie Mme mmuitig u ihove). . . . 
"AeeatdiogtotbacxperimMMal invcttigntimuof Weber, 
^ NBttiM WMlint, while j renuiiiu ootuttaDt, whatever 
•bnlnte value fi aod d|9 toaj tuvvc. Aod, according to 
tbe <t priori mathematical pHncipie already given, the in- 
cnmeata dy aod d^ are propoitiooal to each other, while 
llMjr are Tery unalL Tbeae two lelatiooa an ezprened to 
tW CiDowiag eqnatiooi 

WheM^fayiBtagntioa: y— kloo/A 
VUeh gb« tba nlna of tlN iMtioa.* 

(TUaktbannUof thalanrtig»tioa»aiidF«abiMr bM 
Alcd it oooeiidy b tha bmoai fonnnla oalled the piTeho- 

7UmmmttitmgrrimtaM&tlogariamti&taeiUAm.y 
* hctav. Oh. A /V*fapVt tcL n, pp. f aad 10— TW Mkwlm b 



1, i «, tha MaMdea of ■■ IMMM if 

wrfcK >W< ••>• bal«iv« Aa WMt v^Mw ha On mlgta m Ifha 

la wkkli tba la«Mi b adM. 

•M bpwlaMat ibaw Iktf iHi iiaMiJia rf I — iMi b m laiil 

' abaaalifartiM^alwifalkaaMHh 
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This law has been pat in other fonna^ simpler and lea 
trdDaceDdcnt in a nutbcmaticol aenae (by Wcfaer, Ddbeco^ 
Dudge, &c), for example : In order that the aauatiom gnm 
by quatUUiea alwaj/a equal, it ia neeemaij that Ifca ectonof 
. Ao^iation grow 6y quantUiet tdwayt properHmal to Ae cbm* 
UUion Had/,— or again : the exdtotioa mnat grow in geoBwl 
riooi progreasioQ (such 08 1,2,4,8, — or l,3,9,Aa;)inctdv 
that the seiuation may grow in arilliinetical jaii^nwif 
(such as 1, 2, 3, 4, Ac). ^In fiut, the loguitluM of nioa* 
bcrB wliich form a geometrical ^ogreanoD are io ■rithmtf 
ical progrcesion.* \ 

"Sd. irw««xpr«nthw under thvlonB of* dUfaicBtUaqpatk%lka 
only exact focm (at thU inrt of phmotncni^ va lum t 

^ (increnKot of MmuinnJ =k (ladicatiiv proportk^ not aqadilj) 
X 7^ (the leUtioD of the increment of eadfticw to iha tetal cz^ 
iBtion), i. c : 



" Fechner, bjr ft proeem wlilch Ii legitimaM in ohuIb i Ii imhImhh, 
tnmfornu tliia etiuatirai of finite difference* iotn en aqiMtiaB of Un- 
ite)/ iinall diflbrencM (critiolKii of thie pniOMi oonid colj nNk b 
■howing that the iceultlng equation It oolj afpnulmta). It fa Uhb 

df = ki. 

" In thli way we obtain an equation which mij be Intigntad, IhnI ^ 
cue which givee a retatica not between dr and it, which on aov Iai» 
Ilelj imall, inertimabl^ but between r and ^ the eod derind. TU 
lelalion i* 

f = kloq.., 

In ooneequence a eome tnwfonnatlona ladioUed In b^ Awlty^rf^ 
jiAjiMf 4U, and in Fechner himMlf, /* SadM i. Ayg*^^ V- IOl* 

>0n lliUpofait,eeeWundtifeaMUi«.nMnM^lect.8,p.llli. 11^ 
borrow mmt axamplaa from Um. In our tablee, 10 beli« iW bM% 
thie le the moM oooreniaiit wtj ia pmeed. Pnt the WMitlnn 1 ^idw 
the exdtBtion whldi ii equal to ten timci the peTMptlUe MMMi^ TUs 
done and toy ezdtMion exprw w d fay a nnmber batnf giva^ «• knrc 
oalrto look &w thie nonber In ibe table: the k«trllka M A* dfa 
tim ns M onoe tbe rahie «( the camepoBdl^ nnnllna W* kmr 



^^^^^ 
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rBca»M3x'» cRinoB. 

Wc bav« now ubJbiud the grat cbftmcteristia of iIm 
psydw^h^Mcal law sod tb« txpexitaeais upon which it U 
A« fiir as puaible we have followed Fecltner liim- 
wtit, borrowing fnxn otlicrs ouJy wnte details which n«ra 
to nuke hii thought c\tar ntxl compI<.-t& It 
to wpmk DOW of the criliai, whose cxielcnco we 
laave anned httlwftA to ignore. Yet, if th? importance of 
ft tbcof^ tuy be ncBfluml by the number of attaclu maclo 
mpim it, pfjcbopliyaKB mua be oonaidcred of gnat value, 
Ot^eerioM eonw from all sidos under all fumu, and it ia 
hf BO iBfBM a aliglit diiliniUy to present them in onlcr. 

It ia well to RDuric from the very fint that the law la 
Irae only wil/un errinm limiU, 

Joflt as thrrv Ik a lnwrr limit Inflow whit'h th(> excitation 
ii too InUa to pndaee the nervaoi moTCOMU which ia tba 
<Btlitioi ofaHMittoo; aothenbalaoaii upper limit aborc 
vUA frtt"" liiiinaafa men ilowlj than the Ingaiitlun 
«f the«xeitntfaNi,aDcia point Ia finally attained above wUoh 
any laoraMa ia tba excilalioo doee not Increwe the mdw 
tioB. Am toochiiig lumJDOua intemitiee, oommoo experienee 
that if the light dimi n iah moch, w* oao do longer 

ptewM* Un pwwptlbl* ■!■ » ■— b A (T. L*('n> Umm <all tW 
« of A P- ■- > i *■ *Tril«ioa Ua timm m giMt vOl U J gr. 



Itakellw 

kU» n4 ippailli tlM bfwtofca IA, I iad Ike tmmlm Sll^ thM b Sit 
■ailirfiidliltw,orV/gr,er,»efed«ply,*Jr- LMaiMwimna 
«h»if»mlt— ■ Lm IWn Waa MciuiiMaruOO ■■ik(OT lMfr.)l 
lh« |ii*lia b to lad Aa Bi^nliad* </ tW wUra k pra)^ I 
gai la Iha toy* lb bp«lik« ef UOD to be SJSt, tW k tfat a pnf 
— rf W»y. pwfatoi nwiliw HM dtotogMtolkwIkaM^ 
*■ pMiMad br A F- WMithM|El«Ma«aipktoaMpaMM«nU 
lav •« Wihw la (he M eAtin if Ui JVi^ A«^t li M %ikv.l. 
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distinguish poything ; and if the light bo vwy brig^ tfam 
nsults a general das). But sdcntifio experiutcot wuTMiti 
more positive etiUcmenta. Fcdincr bud alrood/ pnnted onfc 
the anomalies which the psydio-phyBMal law pw a mla In 
caoea iu whidi tlie lamiuons BcnaatiooBareTeiy rtfongorvciy 
feeble. Aubert and Helmbolti show, further, that then 
anomalies arc evea slightly greater than wm at fint beliered. 
AubcTt's rcscordica demonstrate tluit, wlien the InBiinrnw 
intensity is very fcdil^ tlie digereKtiai eoMioHt may fidl m 
low OS A- 

Upon these partial restricUona, whidi bear oolj on die 
limits of the law and on but one order of BensatJOM^ mm 
general criticisms follow. 

Bernstein,* while admitting Fee^ner's law and the lo^ 
ritbniic form of it, gives it an altogether difiercnt meaning. 
The Jiict be insists more particularly upon is the prc^x^^ 
tion of the excitation in tlie central oi;gans, that ia, in the 
cerebral cells. Acoonling to him, the intensity of tlie sen- 
sation is proportional to this "propogotioa io ^Mtce," L& 
to the number of vibrating cells ; hut this ** propt^ation " 
represents in intensity the logarithm of tlie external exdta- 
tion. Tlie hiw would luve thus a purely physiological 
cliaradcr. 

Brentono, in a passage io hie Ptychologie out ewtpiriadiat 
StandpunkU, 1874 (p. 87, &ts.), and in a oorre^oodcDoe 
with Fedioer, which the latter has told oa exista,* critioiai^ 
the psycho-physical law, maintains that the ralatlve incr^ 
ments of sensation must bo eqiuil when tlie relative incm- 
mcnts of the excitation ore. Fedincr placed this oritkiiB 
with those which Plateau and Ueberhorat addressed to him. 

In 1876, Sanger, in hia hook on the Hnatdatiom^ J^ 



^Zarnnri* da F MM rt diat Otmtm '" IT jiTifiiiJt h AiJ-Ol 
at B«klMtt utd DuboU-B^rmcnd, U68. 
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cAopAyna*,' «mpluuizod cupocially tlie mathcnialicsl side of 
tkc Uw of Fedincr and propowd another formula to 
ezproM tlte rcUtiou bctireoa Evn«utJon oud excitation. 

Bui the moM oomplde criticiiim which luu been made of 
the irork of Fcdincr in all iu dctsila u due to Ucring and 
Ddlxnif. 

M. Ilcriug, profomr in the University of Pnigiic, as llio 
pninlinf; duptrr Ium nlnnily iiirurmnl uh. In a Mrico of 
artida or mcfniuni publLJioil 1872 to 1875,' nttockal psy- 
ebophysia at CN'My poiot, or nearly M>, denying or rontoting 
otmHy all the ptnilioivi nf FiirJiucr. lie ngerls (he lalter'a 
expoimoitAor admit! tlM-m only with extci»ivc limilationa; 
tw dcnin that the InKiinlliraie law ut a li-gilimnle dcliirtiuii 
fram lite taw of Weber ; be d«pri\*ca the latr of all grner- 
•lity, ami maintiuiis that it ia verified ao far only for light and 
Kxiod, and tlml lu a orrloia nMwnire. To the jihjiiical and 
mattimuilimlulijonioa*, beadcUotlicrawhidt hcdenomtiialea 
■aholapcml : in obon, it ia ttM wvcmc Mnult Uitt the doi^ 
triam of Fecfaoer has bad to neeL 

TIm pcNtlioii of M. Dnlbceof ia non oomjJes. Hon • 
p*rtiaan than an adverauy of paydiopbyvoa, known him- 
■rlf from inportaot azpcriniGnts and works on lliii aubjed^ 
be alill dnoi not admit the matheniatical formulas of Fech- 
ncr; and sa to the doctrine aa a whole, be rrjccta part and 
■wdUea what be does not r^ect. In hia eyea, the Elemmi* 
d. P*gekofkfmk ia a work worthy of odmintkNi, but, in 
flaming tima^ it will be valned rather for what it soggesta 
than lor what it aaompliabes. Ha baa gireo bis views in 
Us Amdt ptgeKapkfmqm,' la bis TltoritgattnU d» la am- 

' O '.^ fl i i iAr. ni ti | l j f\ ,mm»hilmU U l unamt ,imk,W9. 
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tibUiU, and in three importsnt articles io tba lU mt t fUhio- 
phiqae} In these last be dcfenda Fecfaner apiiift Haring 
and diMiiuaes the oew book in which Fflohner iff|diai to Ui 
critka. 

We aee that io its short lift i^ twen^ jraan pqwho- 
phj^ius Ims not been left undisturbed. And thaw am other 
critica to be mentioned : Mode, Clotaeo, and on awiajniioiii 
miithGinatirian iu tlte iierM /lAtttMDpAtgiw of Hanh 13 and 
April 24, 187S. 

Fuclmcr believed tluit all the olgectioos bran^it i_ 
kim oould be stated under the fbllomng five heads i' 

1st The laws and fbrmalasofpiiydwphTUCBdonotaooonl 
with the iocts : they are mistakoilj dodoeed : experimitil 
research bIiows more exceptions to these lawi than omflm- 
ations of them. 

2«1, Admitting that these laws and fermnlu are valid for 
external psycliophysicfl, tlicjr cannot be carried into internal 
psjrchophyeics. In ^her words, thejr have ooljr a phjrai>- 
logical value. 

3d. Th^ arc open. to mathematical objeotioDa and an 
unsound. 

4th. They are irreconcilable leleologicolly with a latioaal 
conception of the external world. 

6th. The peyoho-phyeical formalos, conaeqaentlj, most 
be abandoned or modified : or if tliey are fonnalljr wiili 
Itahcd, must be interpreted in an entirely difiersnt wajr. 

AVe will not enter equally upon all these poinlsk We 
will examine especially the objections reladi^ to the valos 
of the experiments, to the mathematical inteipretationa^and 
finally to the nature of ttie law itself. 

I. Hering, as we have said, contests nearly all th« experi* 
meots of Feduter. As to sensations of wdght, ha darclsd 

■ Uudi, 1877, Jm. and Fah, 1878. 
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hi maclfwithtvo of his (Mipila to repeated ex pen mvntfl during 
manjr moollis, lie starts with 250 gnuiu^ aud by siicccttsive 
MUitiona naicliM 2700 gr. A<x»nliiig to tliv law of Writer, 
itw additional w-ciglit giving tlic «iiiall<«t iKTCcpUUc dJlTcr- 
enoe id Bcnnlioii i»u«t be a fractiua always cuut*Ia»t of the 
original weight ; dow experiment bIiow:s tluit tliis fnunioo 
bocumei anuller oud wualler to a certaiu jxjijit, mid tlicn 
bfgiu to grvw again. Tlie following figures prove iti 
A> /•• ^i< A> tVi i^< a* tin lit' V). la truth, Ilcriiig 
koows that if the weight of the arm be taken into accituiit 
tbne figum will he niodillcd' favorably to the [wyeho- 
phynal law. Rut, opcfatttig with wdghla nitirli smaller 
(from 10 to COO granw) and modifyiag the exjicrimeDt in 
Midi « way as lu rule out the weight of the arm, Iw 
flnda that the fracttooa still foil to couRmi tha law of 
Fechner.' 

For luminou* aensations, ITeriog soema diAposcd to Ad- 
mit tlte law. M. Dclba-uf docs the sanic; but iouBtA upnu 
the liaahatioiia of Anbert and Hdmboltay tdyit^ npon bit 
own experinwxrta. " Let oa imagiDe," aajr* h(^ " thm aio- 
CBtrio flonttgaoae rinp eolorad in audi a way, for a given 
fllomlnation, Hy that of a oaodle 36 octitiiDcten dbtant, 
tbat the middle iatennediata ahade ahall ai^Mar in brigfat- 
oeaa equally nmoved frotn the brighter oo one Me and the 
darfc« on the other. If Ilia candle be ramored, this ahade 
ODaaee to be intermediate between the two otheta, hot 
appcoacbae the darker. The law b not appIkaUe at the 
axtreme Umita." On the othv hand, he aaka how Harii^a 
prindpla of proportion oan aoooid with tbia iact : that a 
p»j, neaa be t ween a wbila whoaa brightnea ia S3^ and 

■r«<kMr, ta Ui !«■ crtlkUaf iIn i»Tiw4wiali tl B*Hi« iktm 
thM tf tha TClglH af Ihi n b aOwMd far, <.«, Un F, Iha ftMtaa 
■■•' At A-* A» /m A-* A^ A^ JW«i A^ W (^ **• ik 
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a black wlioee brightness is 2 Juis a brigfatoesB not of 17, 
but of 8y tlio exact number required by tlio law of Fcohoer. 

As to sensations of sound, Hering distiuguishea inteDsity 
and pitch (tanalUe), and maintains that the p8ydio-|ih7»- 
ical bw holds for neither. If the intensttios of aocmd^ 
says he, follow a logaritlimio law ; if, as thqr incnaae^ the 
corresponding sensations increase more and more alowly, 
the timbre of an instrument would vary to us aoooiding to 
its remoteness or nearness to us, in forte and pkmoi the 
timbre in effect, as Helmholtx has shown, is due to the oom- 
bination with the fundamental note, of oonsonant notes^ 
vibrating with definite relative intensities. In reference to 
pitch, Hering gives an objection not at all conclusive. He 
acknowledges, as has been known from all antiquitj, that 
two musical intervals seem equal when tlie relation of the 
numbers of vibrotions of the two constituent tones remains 
the same for the two intervals ; but the tones not being per- 
ceived as a determined number of vibrations, it matters little^ 
according to liini, that the numerical relation of the inter- 
vals remains the same. Delbocuf has replied to these criti- 
cisms/ and shown, notably for sound, that the senaation 
is a subjective phenomenon, having a nature peculiar to 
itself, and tliat it perceives numerical relations in its own 
way, without perceiving tlicm as numbers. 

Besides smell, which no experiment has touched, and taste, 
which, as we liave seen, defies the law, tempemture renuiins. 
Now Feelincr, in his latest work, acknowledges that for 
sensations of this kind, the question is still open.' 

To sum up, tlie merciless critic, Hering, comes to this 
conclusion : that the psyclio-physical law cannot be applied 
to smell, taste, heat, weight or sound, that it is only in a 

^For the details of this replj, tee the Sevue pkUotopkipUf toL IH^ pw 
236 and foU March, 1877. 

*Ick haUe die FVage der Btnthmg dm Qmtm m dimm Ifkij^dunam 
mock nidU fit trkdigi {p. IQby 
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jnnsura vvrifled for acantions of light ; iJuU, coiueqiicnlly, 
it bM Dot tlie gencivl diamrtpr of » law of Ihe »cn»ilHlity. 
IL Ddbcmfl on the oootnuy, Uiough criticwiiig nuuty do- 
Uils, Lelievca tliat we cna give it a prDviaioaal aoceptsooe 
■■ br M the experineotKl qiwation a ooDcerncd. 

IL The BMlhcmalicol validity of tlte law luu pvea rias 
to di<Bwiltfal oTaiKMber ontUKL 

The gnvert ia this: Do we admit, with FechiMr, that, 
wImd a aeiMatioii gron by the anuUlcst perceptible diSer- 
thcM dinbimflsi da, Ad, rfi", ivmaiD alwnyi Mjnal f 
thia byjKXhfsia, as wa have bko, all bis mathcmfttknl 



Wandt, who drfcDds the position of Frchocr oo this 
point, muntaiDfl llut "we an oonsctoiM, in ocrtain giroi 
eaac^ that ooc wnmioa has decreased or iocmued as 
Biadi as aaolbrr, ooUbly in the com wliere the incrauQ 
(or deciTftic) ia of a prrerptible mintmum of miif^itDdc. 
Til*** i-lian^-B of a |«rtvi»tible wwiiimum in scT»<jilion ai« 

MtetMuily equal to cadi otbar io u^iiiitade; If tlw 
dMBga of eitber of tba twv mwitiom eompand wen 
gnaler w lea than the other, it woald be tbefan Imp tbia 
tba pnveptible aii awi Mai, irbicb b oootimiy to tba bypotb- 
tota. The aenaatioa tbon has cotirely tba dtaiader of a 
laanfiMa magnitode— iiMaaiinble always in certain ooo- 
dkkaw, i. <:, in ooodittoaa of Tcry small cbangea of valoe." 
M. Ddbcenf, who has many times declared the law in- 
oipable of bring •ostainid (rofu a mathematical poitit of 
viaw, aooepta nrither the hypotbeais of FccbMr dot tlw 
JwtaealioQ of Wuodt, and •abaeribei to tba oritkMm 
•f lb* aaoaymooa ■aathanatieiaB, wbo was spokcB of 
aboTsi The htter says that if tba psycbo-phymeal lav 
ba traa^ it b ocoaanry that awiaalioBa ba wprawtad by 
awbssa; that it woald be well to aay of what aaaama 
(bay an tbt oprwaJoa, by meaaa of what anit tbey an 
■rivadal; tbaft tbla ia tba ■ahnd of peoeaJnii fa fhya- 




in 

ics, vhen tbe units in defined with gmt tan, ind thi 
proccaa of measure described : hen nothing of the kind 
appcara. In fitct, Fedioer meosuros ■ensitioB hf taato^ 
tiun. All thot precedes has shown nbundintly tfait im 
process of meAHore nsts oo tbe nlitioa of dependenoe ex- 
isting between tbo exdtotioa and the spnsrtion that nsolti 
from it, and that thus, aooording to his cxpiyion, * the 
iotemol seontion is measured bj- an cztenal watmmn.' 
Now hex, says M. Ddboeuf, is a pun illnsiaa. Bensi 
tioD must be measured \^ its natmal unit, whieh can anlf 
be senaoticHi. The excitation in its tun most be bhs- 
urol by a uuit of excitation. Id this wa/ fm s titm and 
excitation ore reduced to numbcn which can bo oompand 
for reduction to a common law. It is onljr afttr tha lav 
has becD. discovered tliat wo can take the measun of tbi 
BGnsation, oud deduce \iy calculation that of th« czdtt- 
tion,' 

Id addition to this general criticism, there is ^tflthfr ca 
the method pursued by Fcchner to establish his aoale of 
comparison between sensation ond excitaUoo. In the eon- 
stniction of this scale of measure, it is important to fix 
the position of the scro as tlie point fimn whidi tbt 
graduation proceeds;. For senaation, it aoetna natunl 
to place the zero at the vanishing pmnt; so Fechacr 
proceeds. But, objects M. Ddbcsof, it resulU in n gmi 
difficult. The external excitation, to be felt, to be- 
come a state of consdousness, must have aoquind s oa^ 
taio intensity, must have passed its aero pc4ot. At As 
b>roci8e moment when the excitation attains ita *'thnsb* 
jold," that is, a decree of intensity just sufficient to b» ftl^ 
^Fcchner takes this "threshold" as tha inut of «nitali» 
lAt this threshold, be places tbe mto of — >-tifm>, Tb 

> Id liii J&tdt pifdiopiymtpte, U. Ddboof Miap^ Id ' - In fc 

MOBtlciM ef ligbt • unit ofMMitkM lotoiMdM rniiiiin,ijj|a 
iJna awthiMiiwl fcmolw M W wHilwri Ibr Ikne aC VMMSb 
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, Ihl ■■dtntioiw Uint w bcluw tlw tliiT»lM>l<), tliat, coa!»- 

t MIBlly, ore ihA felt, Gorrat]»nrl ncffolive nciwallouA.' It 

> mOmmt Uwl oppwil*! th« excitatioit 0, the Musatioo ntgar 

Hm imlrfliila it written ; ojipoiiite the Bcnsolioii 0, the exci- 

tt6m 1 m written. It U uot ho ituit we proceed in expcri- 

M— ti Iimlviag exact meofiurenienL If, for example, Bays 

U. Mbceuf, we wuh to meaMirc tJic space pa«oil over by a 

CJliag ball by tbe time elapsed ainoe the beginning of tlie 

' &U, and tliiia oooipare portiutka of upaoe witb portiona of 

\ tioMv ** "^^ '^^^ i^"^ there be a perfect agr«eiaeot between 

Ibe atarting poinls of the two teriei, that the tiue be 

' oppoale ibo »]»(« 0.' 

III. The idcDlogica] criticism of the doctrine of Fodi- 
aer wrHild not detnin oa here, tf it were aoooemod Nmply 
witb mcbipliyBHaLl hypoibcaoa, or a qimtion of final causes ; 
bat it eaters into the life of oar Bulijctt, since its object is 
lo detenuioe the trae diameter of tti« psycho-physical law. 
I According lo Hering, the nuMt natural hypothesis, tliat 
which arises at naae in thought, is lliat the cfffxt is propor- 
tioaal to IbteuiM^ and that oooMqiinitljr, in tba pnMnt 
OH^ Um wftinti mtwt ba pfoportknal to the eirfhrtton.) 
This hjfprthMJi ii M rinpl^ dear, and atk&etoiy, that 
T«7 good wwiii niHt be giTon ibr r^jcotbg ft 

Thia w— Miing seems oorrect, and, in tto abitnot fijnn, 
«aly «xpnHa a veij genetml law of tha pbenooMoal world, 
£ ft, tha tnaafiwinatioa of fiircea. The prioeipla of tba 
^tmA pnipartioit of oanaa and dfcot ia bat Um ■Mtaphya- 
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icd translation of this generalization, whioh is based apon 
numberless and uniform experienoes: nothing is created, 
nothing is annihilated^ all is transformed. But in tlie case 
we are dealing with, there is nothing to prove that the aeosiH 
tion is the entire effect produced by the exdtatioQ. Even 
to those who do not admit the law <^ Fechner in its rigorous 
form, it is beyond doubt that the sensation does not grow 
direcdy as the excitation. Many facts prove it Thcanemnst ' 
be, then, some causes of waste. The exci t ation Jk)es not proN» 
duce a psychio effect alone-Hsensation ; it prodacea other 
efiects of a physical and physiological order that must 
occasictn a certain expenditure of its original intensitj. li 
acts upon an elastic and compressible medium in aoch a 
way that the psychio phenomenon is connected with a 
phenomenon of compression or expansion. So there is 
nothing here to contradict the proportion of cause to eSbot ^ 

M. Dclboeuf, who shows, in reply to the objections i)£ 
Heringy that in different cases in nature, the relations be- 
tween cause and effect are far from simple, has thrown 
great light, by his experiments on fatigue, upon the true / 
character of the psycho-phjrsical law, and the bearing of ' 
the natural causes which limit it. 

There is in Fechner a very marked tendency to neglect 
die biological conditions of excitation and sensation. He 
reasons altogether as a physicist Yet a sense organ in 
activity is very different from an instrument in use. .When 
it receives a series of constantly increasing excitations, it is 
not exactly the same to the second as to the first, to the 
third as to the second. Among Fechner's critics no one 
has brought this out better than Belbceuf. The intensity 
of the sensation, says he, does not depend alone upon the 
intensity of the exciting cause, but also on the quantity 
of sensibility or force that the oigans in exercise possess 
at the moment This quantity or store of sensibility is 
continually drawn upon and diminished by the ^^^^^tVw*, 
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Ommp&Mj, at the lime of a mbteqiMiit oraitatioii, equal 
er uoeqiialy tfie fteli^g aaljeot ie b new eood it ioo a . The 
widtitfion meta, aa to qnaki apoa anollier individuaL 
JkoQoidbg to the fimuila of Eeflhner the aenearion growa 
iaddhitelj, wfaOe the eidtatioQ alao growa indaAoitdx; 
tlda lakea no aoeoiint of the attention which the oigan 
nndanEoaa in eonaaaoenoe ok toe aoBOuatiotta 

''To earn np^ evaij eidtation piodaoei a double eflhot s 
il ia the aaoaa of aoneation and the aaoaaof axhanatioo« 
and the aihamtinn diwiinithfa the aonaation* The anaa" 
tien ia at ila nannaaa pnritf wlien it eaaeeda tlie fiit^goe 
HMat (iIm anlhor haa deiamiinad the Talne of d that givaa 
thia BMiininaiX ^ ^^le or tlie other aide of thia Taloi^ 
the Jn^gmant bgina to grow nnoeftain.'* 

IV. Wnndly lakai np the atodj of the pafeho-pfajraieal 
kw ifgain and ^gain. In a raant profimnd critideni lie 
oanqama tlie fimndaa of Weber and Feehnar, nolea tbdr 
pointa of diffmneep and inqoiroi to what extent tlie aaoond 
fa oonlained b the fint (PkUomphmks OtidieH, II, hnh 
chore L) 

T. H. Wdxr amnnied op the rosolta of hia ezpcrimenta 
in theia worda : '^ Bj the oompariaoo of external imprea- 
aiooCy we can discover their relations, but not their absolute 
▼aluoL'' Wundt oonsidcn the law of Weber, with the form- 
nk bdow, applicable to intensive sensations onlj : ^ The 
difference between two ezdiatioos, most, b order that the 
diflerencm in aensatioo be equallj appreciable, grow proper- 
lionallj to the magnitode of the exdtationa.'' The form 
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in whidb the Uw of Fecfaoer ttppeoaAa nwwt tlat of 
Weber U tbU : "Tbe difGsraioe bstween two e Mitoti ow 
must, in onler thai the difibrcuoaa ia MOMtioii bi eqal 
(equal, inotead of equalljr appreoiaUe)^ grow pnyottkt ll y 

to the magmtude of the exdtatioiu.'* Ia its ff"**- '^' 

form, if K reprcacot way ezcitalioo, ^R iti M 
oeptible iocreoae, the law of Weber ii i 

And tlie law of Fecliaeri 

AE r^reKntlng the oonsiaot difienooe of l 
and IC being a constant whose value dcpcods oa tlie ntt 
of increa^ of tlie sensation. 

The transformation of the law of WAa into that of 
Fechucr resta, primarily, on the supposition that seiwalinB 
in gcucml ia measurable : and objections an biouf^ eqw* 
cially og-^nat this position. Krics, in a special study, 
published iu the Via1t(/aiirtKltriJl Jir vim. PUIom^lm, 
VI, 257, docs not share the popular prgndgment that p^- 
chic maguitudcs are not measurable; yet he maintains that 
no nilo of measure can be applied to them. For oor ittna- 
tion b this : while wo have staodards of mounr^ the 
units that make thcu np diSer from each other, and we have 
no means of reducing them to a single type. All phyMcal 
measures are of spooe, time, and mass, and it is a noocaaiy 
condition that these three be clearly distinguished. Oneef 
these most altirays be employed, and its onits am alwi^ 
the same. But it is not so for the measorement d€ intsoBTC 
psychic magnitudes. In a series of souationa ^ e^ ^ 
etc, we can not say that tlie change from f^ to ei equals tbs 
change from ^ to c^ , for then ia no eqtulity boa. Wt 
can not infer that the cliange firom an impresmoa of S 
pounds to 3 is equal to the change from 10 poonda to 1& 
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Oo tilt otiMr bud, Bom (^%»^« AnAk, XXVIII, 
fi 5M) ■dnIaiM UuH difiiBniil laniooM intenoiUai ara no 
man aoMpanbh than difiiMmil aoiie qudttwi^ from whieh 

tatim HMmaom. lo ahofft, notwithitaodiiv points of di»> 
i^fBMMit, Kriei and Boaa laifc apoa tha pvetanded fanpoa* 
oUiiUtf of ooMparing ohangea b unartiona iriikh ara of 
.diflmit dnioM of btmify. 

Lei at anunino tha oooditiooa of phyiioal naMUfment 
soiochMdjfiiqdietWundt Waranarkoidinarilx thai all 
tinia BMaanwinanti aappoae invanablancai of dmition fa tha 
TC|akr natniml phanomana thai wa uMaanre (nitation of tha 
aarthonitaaad^Ae.); bat thiafavariablanaM does not aiciil 
fa an ahaolnia acnaa fa any phyaioal mommoit Wa aup- 
peaa fa natniml bw, alao^ an favariablanoai that navar 
osiatiL Wa aan not aompare two qnantitiei of tioM^ lika 

another; while the measure of space rests opou direct fatai* 
tioo, we most have for time, and, oonsequcotly, fiNr mase, 
Teloctt J, ibroe, Ac^ bcmks intuition, the foregoing hypothesis 
of favariablcncM. Wundt then examines the case of ioten* 
aive magnitudes that are tnumformed into extensive mog- 
nitodes of space and time, as is the case in the moosuremeiit 
of sonoro u s and luminous intensities. The process rests 
upon the hyputhosas that a determined law of nature, which 
presents a phenomenon of objective movement as a function 
of determined special conditions, is valid ; for example, the 
active foroe of light vibrations as a function of tlie distance 
from the source of light Besides this hy|iothesis, tlicro is 
another, of a piydiological nature, that is implicitly admit* 
tad: that the conditions of consciousness are sufficiently 
constant to admit a valid determination of the equality or 
faaqnality of sensations at different times. 

Fsyehic measorements are most frequently measumnents 
of faianaitv i their Arst eharsolarislia ia ihia essential noinL 
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that thqr are Dot ooooenied as modi with the eqoali^ as with 
the iooqualitj of seiiflBtiocia. Thb is the capital poinlF— the 
sonroe of all the difljcnltjes imised; lor the meas or ement 
of nnfHi"^^ sensations secms^ at oooe^ to contradict the fiui- 
damental condition of all mcasore. Bat it onlj appears sa 
What we compare b reallj not two sensations^ bat their 
^ diSerenoey and the judgment is, after all, one of cqaality. 

In tnitli, this judgment beors^ not directly on di Oe rences of 
sensation, bat on thedcgreeof peroeptiUenessof thisdiflfer- 
enoe. Yet the judgment ** two differences in given sensa- 
tions are cqoallj perceptible'' is uodoobtedly a judgment of 
equalitjy aa the judgment, ** two spaces, two durations, two 
II luminous or sonorous intensities are equal,'' is sudu If it 

be objected that we measure, not the sensations themselves, 
but simplj their d^ree of pcroeptibleness, we reply that 
here, in &ct, the ultimate psydiio elements are reoched, 
which alone are measurable in this case. To put the ques* 
tion under any other form, is to put it wrongly, and it is 
not ostonishiDg that it can not be solved. 

This principle of psycho-physical measurement^ moreover, 
can not be restricted to the law of Weber. It finds legiti- 
[|| mate application in researches on the sense of place, time, 

tlie area of consciousness, &c 

On what condition, then, can Weber's principle of meas- 
urement be applied to the law of Fechner? Tiiis reduc- 
tion is possible *' only when the differences of sensation 
compared belong to changes taking place in constant 
conditions of space and time, and in a series belonging to 
one and the same sense." This inducdon supposes, more- 
over, that ** the state, of attention being constant, equal 
changes in perception respond to equal changes in its 



cause." 



These considerations afford on answer to this question : 
wliat relation does the law of Weber sustain to that of 
Feclincr? The law of Weber does not rebte to sensation 
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Ita^C, bat to tlio manner in which wo expcrii-nco it ; [t ifl 
not B Uw of aeawlioD, but of pvrccpCiun. Tlie law of 
FechDcr, on llic ooiitnirjr, ta clmrnrtenMicolly a law of Ka- 
Bttioa. Strictly speaking, tliercforc, we cnnnot tay tliat 
the bw of Wclier '» the aaiiio aa that of FecliDcr : fur this 
h to ignore atmlutely tlie pnxcM of wiuatiua, cotutdered 
lodepeodcnllj of apperoeptiou.' 

We brnvt given only a wry tummary view of tbo 
vitidantt whidi hare been addraBod lo Feuliner, nG|{Iectiiig 
aljadiouii to dctuiU, aod giving only the esaeutial poinla. 
A oonplde expasitioo would 611 a Urge valurocL* 

la replying to thou, the founder of jMycliophysica yields 
eoly In pwuts of detail, and, Irusting in the durability 
of hia work, ckMca with a ydchtcort like tlils ; it ia rtjy 
good: 

" The lower of Bobel wia not finiabed bccnuae th* 
woriuaen oouhj not ngree la to tlie method of ooiiatruetuig 
it; ny pydto-phyxioil monurotot will mnain, bvcouan the 
workmcu cannot agne aa lo the nunbod of dtttlrayiDg iL'" 

Yat Feobner baa thia ooaltdeoia all to himael^ Ibr, ao- 
flOf<£i« to the icmark of U. DdboBof; "tboogfa bs hM 
MU7 adaairen^ then are frw ad e| iti and be baaagaioak 
him both hb dedarod adnnariai and hia mora or lav 
&ttb(nl diaoiplea." 

If we attempt, from all theae critkianM, general and par- 
tial, lo (pther aome oooobuHma, the fint that ariaa la that the 
hwof FaAaeraeema rather to baa f>fc | eiog f fan. Aeoord* 



grate h^ Wf'^'J iV^'rX ** t^tim, f. Ml, la, MJ la Aiplw 

a m4 oMiplMa b hf O. E. HiUer, X«r Or«iJIV«V 
•Im IW aided Aidj af F. k. UVOmt J)mjUm 4m r^fitfktik, 



'**■>■ *f fl , I | l| \ FMfc 



. -1 



I 



■/ 



■ I 

j: 

% 



i 



II 



FfiCUKEB AKD F8YCHOPHYBIGB. 181 

ing to an hypotheiis of whtdi we have hitherto said 
Dotliing, but to which our author attaches tlie utmost im- 
portance, between the excitation, a fact entirely external, 

A . and tlie sensation, a fact entirely internal, ^an internal 
physical activity'' must be intercahited, to whidi the 
name psycho-physical movement is given. Fediner a£Bnns 
very clearly (Elemenle der P9y€hophy»k^ voL II, p. 377, 
eta), that it is impossible to know the nature of this psy- 
cho-physical movement But that matters little ; in physics, 
we do not know the nature of electricity, but this does not 
hinder the progress of the science of electrical phenomena. 
In truth, this hypothesis of Fechner has only one object: 
to explain the fact that the sensation is not proportional to 
the excitation. In its relation to the external, pqrcho-phys- 
ical force would conform to the universal principle of the 
proportion of cause and effect In its relation to the inter- 
nal, it would be subjected to a certain law of progreasiim. 
Like all the metaphysical solutions of nature in its two- 
folducss, this explains none of the difficulties; so it has 
been universally condemned. 

This psycho-physical iertium quid rejected, the efiect is 
placed beside its cause, the sensation beside the excitation, 
and 08, in most cases, there is a manifest disproportion be* 
twcen the growing intensity of the one and the otlier, it 
must be attributed to the physical expenditure of whidi 
we have spoken above. The law thus takes on a physical 

^ character. The experiments of Dewar and Mackendrick, 
published in the TranaacUons of the Royal Society of 'Ejiiik' 
burgh (1873)/ relative to the physiological action of light, 
afford, moreover, strong presumption in £eivor of this mode 
of interpretation. According to these researches, the in- 
tensity of the nerve current transmitted by the optic nerve 

^SmaIso Fechner, In Saekoi, de^ p. 275^ ete^ and liind, Ko. IV, p. 
463. 

16 
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to the brmin is propo rti ood to tho logAnthm of tlie ezoi- 
tatioa of the rediML Here is ^a oonoordanee, as the ez« 
pe rim e nte t s point oot, with the law of Feohoer which 
CBBDot be fq^uded as aocJdentaL'' 

But if thb law has a physioal diaractcr, has it no inter* 
est far psjrdiologr 7 This ooodosioo seems ioadmissible. 
The stodf of peroeptioo is of capital importance; it is 
pcriiaps the key to all tlie rest If we are to be limited, 
as the ''intenud ** psychologists saji to the study of the 
fiwt of cooscioiisDesB alone, then the psjrdiologr of peroep- 
tioQ woald be veiy brief, and would contain about as many 
crrofs as truths ; for the consciousness of the adult mis- 
tskcs finally mediate knowledge far immediate, and ao- 
quired far innate. Objective experiment is indispensable 
here. Only the study of the physical conditions of perccp- 
tioQ can give its precise nature. The fact of couBcious- 
ness reduced to itself, disengaged from its setting of material 
conditions, would remain so abstract, so vague, that it 
could be no longer distinguished from some of the states 
of consoousneas, fur example, from memory. It is only by 
an illegitimate process that a separation can lie established 
between elements tluit reciprocally imply and suppupe each 
other. All the results of the expcrimentol sciences have 
not imkei] cqiial importance for tlic psychological theory 
of pcrcrplioo, although there is |)erliniM not one that is 
entirely witliout \-aliic ; but tltc facts brought to light by 
p^'chophyms con lie numbered among those that con* 
tribute most 

Wundt, who has recently declared for the pmfckie nature 
of the law, sees in it ^ tlie mathematical expression of a 
logical pl)cnomenoo«^ According to a thcoiy of his omn 
to be explained elsewhere, all the activity of thought (con- 
scious or unconscious) can be reduced to a logical pro- 
ceM, — to inference. In this case, the logical process takes 
a BOfe definite mathematical form. A more certain inter- 
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prctatioD thau tJtis is that the p^rcbo-pliyflical hw u k on 

proof of the relativo diancter of our koowledeb II 

slunrs that in aensBtion m have do mawan ot atiaobii 

1 magnitudes, that to perceive two naaalioot b id rmStf ta 

4 perceive « diffamce between two ■eDflOtions, 

4 This law, whatever its oatare be, ooodncta alio to DDodMr 

' result that is worth attention. Duriiy the Iwt eentoij, tba 

' great effort of the onalytical pajrcbologj has been to ihov 

}! that, contrary to the pr^udgmenti of coai a wii acoaa^ per- 

';. ception docs not give a copjr of the external worid. B^ 

tween qualities in the oljcct and states of '*p*!rH>iiiiic ta 

the subject, tlicre is only a oonespoDdeooe ; these qoalitiii 

are signs that tlie mind interprets and groups after hi tnri 

nature. The peycho-physical law shows that this is trv 

also in the onlcr of quantity. It teaches that there is no 

equality or cquivaleaoe bct^vccn variations i^ ot^oetive in- 

tensity (exdtution), and voriatioos of sabjective iotOMity 

(sciisatiou) ; tliat our knowledge consisla still Id aD inter- 

prclatiou only, made by the mind in oooMvlaDoe with tti 

', nature. So Fcchncr appears to have inaugurated id the 

quantitative study of perceptions, a line <^vorlc anakgooi 

to tlmt which, after Locke, Hume and BerkeU^ punntd 

; in their qualitative study, and to have arrived at nanhi 

annlf^us to theirs. 
j AVe have little to odd to this general expositioa of Fccb- 

ner's law and its nature. The preceding criticums, whta 
brought together, are : 
1st. That under its nuUbematioal form it auuot be 
i accepted J 

2d. Observation and experiment show that, geneially 
' i^ieaking, sensation grows more slowly than exdtatioo ; 

: 3d. Though it be verified, within oeitain limits^ tot 

■ visual and auditory sensations, it is contested &r pnssut^ 

• and does not hold for the other senasUons. 

I To every question as to the value of the law of Fecbov, 
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it nmj bt vepliad roughlj : it is the result of woric so fiur 
dooe^ and fiir tho praseot, do definite judgment is possible. 
Whatever become of the woriL of Fediner, his will remain 
thegloiyofhavingputin new form the old qoestiooofthe 
rebuion of the phTmoal and the mental, and of having 
brought out, like eveiy original qiirit, among his adver- 
saries and admirera^ worlcs of verification and investigation^ 
eflbfft% at tem p t a in all directions, which will not have been 
b 



ADDmON AL KOTE. 

The possibilitj of measuring psydiic fiicte (not their cfinti- 
lion; tbb will be spoken of later in the volume) having 
nused many olgections, as we have seen, it will not be with- 
out pixifit to look at a recent artide of Wundt's, written in 
nflj to the criticisms of Zeller on this subfect {PUbmopk^ 
uekeStmdiemf Heft. 2, p. 261 and fol.). 

Under this title, psychic rocasurcmcDts, R Zeller read 
March 3d, 1881, before the Academy of Scicnoos at Berlin, 
an article in which he discussed the question wlicther psych- 
ical fitfto are capable of mcasuremeDt, and, if so, umler wliot 
oooditions. He reaches, on the whole, a negative result, 
slthough in the end he recogoisoB the psychological import- 
snoc of Weber's law, which rests, nevertheless, upon such 
meaMircmcut 

Zeller is disposed to relate the law of Weber to Uie gen- 
eral principle of the relativity of psychic states, realized 
particularly in the domain of sensibility (including the feel- 
ings). 

The objections of Zeller, says Wundt, to the idea of tlie 
meanirancot of psychic phenomena, can be reduced to two 
points, one of which is, as it were, speculative, and the other 
empirical. They are these : Psychic facts are not measur- 
able : IsL Because eveiy attempt to measure them contradicts 
the oooditions that all measurement must fulfill ; 2d. Bo- 
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cause, in fact, all attempto tu do this haw ftOod. Ltt ■ 
examiDC tlwae two points. 

Psycliic fitcts, says Zcllcr, an known to u onl/ thna^ 
oouKsousoess ; they can thi» bs oocnparad ooljr with am 
measured onljr by other fiicts of cooscioiiimMi But wba 
unit of moiaura is to be employed f Wbeo we cooipwc t«i 
stntefl of ooDsciousneas, the first ii the itandanl to which « 
refer the eeoood. Every attempt at meamieaum ginsoal) 
a detcraiiiiBtion of a relation that ia alwayi variable aod b- 
capolilfl of Dumerical ezproaeioo. When we aay, ibr tarn- 
pie, that wc have been well amused, we expnaa oondm 
through the memory of the way in whic^ we are oidioarilf 
amused. But there is no poasible reply to tlie qnvtioB: 
How mucli does one amusement surpass another ? FartlMr, 
all changes in nature are movement^ simple or in gmoft, 
and are^ as sucli, redudble to space magnitudes, that ii^ to 
irreilucibto elements ; but nnoo the fiuts of oonscioaaDCH 
are not rodudble to movement they are not ledudUe to 
mcasuremout 

With simikr reasoning, says Wnodt, we might maiotua 
from a philosophic point of view that all external natunl 
phenomena are not measurable : and yet it ia upon ndi 
measurement that physics and mechanics rest. Wa mi^ 
say with reasoning similar to Zcller's : Eveiy phenomeDoa 
is measurable only by a umihu* phonomenoi 
our only means of knowing the external world, 
is a state of oonsdousoess differing wholly from n 
movement Tlierefore every attempt at nMssurencnt it ■ 
illusion. 

These two arguments rest in the same schism. Thtf 
are a part of the fiction that there ia a work! within oi lad 
a world without as, and that these two vwlds meet at thai 
limits, but have nothii^ in common. Purely fictioo, kbm 
the external world is made op of repre^entatioiH to wUA 
we attribute an axtemal value; and the intanal worid ii 
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op of the «me wpwiwutilium with thttr soljeothra^ 
OTnjitJona of Adingi ^«m1 Moonpsoyiiic volttioii* 
Hm phj rfch t eu thai vqilj in all neoritj : Fhjsioi ndn 

to ■MMUI ob|60tlW WpWlMltltioM hf mtj/tdUn NpNMD" 

talioM; h mmmm liko fagr lik«. The pqfdiologiik 
«B lipljr fai likt BMUuMTi Fqrebokgjr ndn to mMmvi 
ivpraintnoiM bj TCpranntitioiii^ ttiO| if it BMMiiiwpiinl^ 

ktter do mA com Ibr aU thai to ba wpi^aMtationa^ and 
aoMafoantlj theia it atill a anfifliflot auMMii batWMn tha 
oUfcta BMaaiifad* 

Wa now reach tha ammd poaition of Zelkr. Ik can ba 
alilid b two poiata: lit No ahaolote mcaauituitut can 
ba laaohad in tha domab of pafohie fintaj^onlj idatifo 
■eaaaianMnta can ba dalanninad : Sd. Thiaa lattar ^^"mm^^ 
ba fcrmnlalid b namban^ and aonaaqnitly thqr alao an 

Ko pqrdiologiai flatten himeelf that ha am establieh 
ahaolote cooatanta in his acieDee, like the oooatanta of weighty 
deotn-atatic and electio-dynamio unita^ etc. Ftydiologioal 
finta are too oomplioated for thia. But eveo admittiDg that 
the abaolote meaeareiiient of a pajchic fiiotcan never be poa- 
aible, ■till the poaHbilitj of a numerical measurement will not 
ba eiduded. Zellcr himself acknowledgn this in a certain 
q>herey sensation, when he remarks that the law of VfAer 
odiibits a measurement of psychio states which is entinlj 
idative. Bui the law of Wdxr was not disoorcred bgr 
philosophical speculation or internal observation^ but bgr 
aiperimcntal measurement, and is itself expressed in nnm* 
her. How can Zeller he reconciled with himself, when ha 
not only accepts this law, but extends it throoghoui tha 
whole domain of sensibtlit j 7 

Ifonovcr, he adds, all measurement of this kind pertaina 
only to tha talaiM^ of sensation. Tha fno/ity hn hitherto 
Fimainaii inannsmihlSi and always will rsmauian> Thaonly 
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exception is the atlcuUtioa of mamnl interval^ vUcb 
are based upon qualitative marks. "Hiia Kosooii^ npliM 
Wundt, ie not clear : We most ondcntaad, by the ' bm»- 
urement of psyofaio &ots" atber an immediate tendemy cf 
coufldousDeas to oompara it* states in -new of meaanicaaea^ 
and then tlte case dted is an example, in whatever tbedifir- 
enoe of musioai intervals ooosists ; or an «xperimental pn- 
oess, and in this case the theories of vhidh Zeller qteaks m 
baaed upon results arrived at by [»ocesBes of measnuwrt 
So it is entirely erroneous to maintain that these proBMSM in 
not applicable to other sensible qualities, for example ■•- 
sutions of color. 

Zeller lias not seen fit to ^teak of the iDvest^tioai 
relating to the complex processes of peroeptioo. Yet ben 
also, as in the cose of elementary psydiio fiKts, the qncrtiaa 
of meosuremcut is agitated. In the theoiy of visioD, fiir ex- 
ample, investigations of the relation of the imallrst mov^ 
ments of the eye to the acuteness of vision, of erron is te 
estimation of distance and direction, of the qoaotitatrn 
oonditions of visual illusion, are importaoL Yet all thsM 
are psydiic facts : and the investigation of tlM qinntitatiTt 
changes that these phenomena ondei^ throo^ the van- 
tion of these ol^ectivc conditions reqnireii aa Weber's Isv 
requires, the employment of measusHaeot in the ilomiii 
of psychic fiuC 
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\ ^omrt li ooiuddcnd, a! llie pnwnt time, Om 
irpraKot«tiv« of uperinwodU paycbology \q Gerfongf. 
'UsAlone has (n&ted H ia all ita am. Fcchon-, tlwifl^ 
fail work was mi uri^nol, waA oanlitwd to a single qucattoo ; 
Lotxe was omcntialljr a mcUplij-siciaa and ollca NCBMal to 
aalar Um domaia of ea p arieaoa by naoBwily awl wiili nipA ; 
Hrfaholti, dfl^ita Um gr«( nla* (^ Ua uialjm d" 
•iMMOtuy tfnitiiM, ii ft pqrchologiit oalj oa iiiimIiiii ; 
■ad fltlm, wbo ■» fcUowing b Wosdl^a footMapa, aw 
■tOl &r bdund and fan not orertaka him. He alooe baa 
■■da a oomplet* and ay il aiw a ti c atody of Um pwblima «f 
ptfi^ology from Ihia ituidpouiL 

■f In 1863, ia hia BmMlfft nr llaont der SmtmtakmA 
mmff (oootribatiopa to a thaofj ttf acnaa paPoqMioa), ba 
■tadiad, ia tba fbnn of BMOognqiha, amojr qoaatkoa ida^ 
isf to the pbTaiolou oC tba aaaaia, d* ai^ ia partioalar. 
Saoa tbaa bia pablicaliona hava trcatad aillMr ot para 
pb7molog7, m Um ifUieaUacAa fkfmk, U» LJ^tuA «L 
J t j mi fuji i A A fm mtm, and Uw th iawia*Miym lar jra> 
aAontl d<r Mnm «. MrwuMfrw (lt71-187«), orof ph;*- 
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Tkieneele (1863), and especially tlie Onmd^ige dar phymo- 
loffiBchen Psychologic (2d ed., ISSOy 

The unity of his work arises from his method. It is 
based on the data of physiology : directly it deals with sen- 
sation considered distinctly as the basis of all psydiology 
and the food of the mental life, and, further, with involuDtary 
movement^ kinguagCy the lower forms of feelii^ and their 
natural expression ; indirectly, it deals with the will, atten- 
tion, complex notions of space and time^ the SBst het io 
feelings. Where physiology fails, anthropology, ethno- 
graphy, history, statistics, afibrd a foundation. In .ahoft it 
differs in toto from both the specuhitive method and its 
relative, the method of internal observation. 

Psycliology must l)e treated, then, as a natural 
for this it must be exact ** More than onoe in late yeanp** 
says Wundt, '' lias psychology been treated ffom the point of 
view peculiar to the natural sciences, but ¥re must admit 
that these attempts have made no real progress on earlier 
speculative systems. For psychology, even when considered 
as a natural science, lias looked to inicmcU observation as its 
only help. Now nothing has been added since man first 
began to think and reflect, to the facts of oonscionsneaa 
-found by observation in the bosom of every one ; the acienoe 
has addeil little to the familiar experience of the whole 
world. Thanks to this method, psjxhology has remained 
for centuries the same ; what is scientific in it can scaroely 
be separated from ordinary experience.'' * 

The first object to be desired is the transformation of 
psychology into an explicative science. If we examine the 
earlier or even the actual state of the sciences of the 
phenomena of nature, we find that some simply cleterj&^ 

* Wundt has also published a Logik, a large work in two Tolainei^ mod 
manj memoirs on pqrchological questions, of whidi ws will speak lud- 
drnUllj. (None of these hsTe been translated into EogUskr— Tir.) 

'ifcascAca a. SnUcrssflk^ I, Vorrede^ p. 5w 
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U oilMn asfaiik TIm mora a idaMXi b idvinoed. tho 
it dflMribti: €r. it IraiL thfi lom il ooofiiiii dMcrinCioD 
■HiliMliiw ** Tbw raoit of the works of onpiricd 
f§jikuli%y bdbug to the iteimi hkloiy of the lOttL TIm 
piofiMod ftodioi io tho psyoholosksil Ji t l f f ip rrtitito 
Urtow Mid oftliBOKnuihv bdooif In ♦Im* mbm n i iinru rr 

k hi|ar MOia. For tho p iyclwl^Br of poopki 

plMOOHMIUI to OOMploE^ thii UmT €UI bo €Z« 

PUmI oal J bj tho finis sod bws of tho individoal ooii- 

pOBHUuijr osscnpciTO buml 

Woodty ott tho oontniy, pioposM o ivork of ezpliontioo. 
Todothi^ii is iinrii— ly to add tatpermmii to tho jpteraJ 
wbioh, oloo^ givos dsseriptioD onlj; and with 
N> bs omplqjod. Thb is tho object 
phj s i oi n gicsl psjrcbologr. It sterts with pbysiologiosl 
ODd ssdn to disoovor the danontmiy psfchologiosl 
wiueh Sfo ooonooted with them. Our point of view, 
Wnodl, b not that of internal eicperienoe. We begin, 
• eootnuy, without and seek to penetnite within : and 
this wo employ means altogetlier peculiar to natural 
i c, the experimental method. In troth, this 
oan be employed only in the d<Nnain of psycho- 
physim ; or more exactly, it employs experiments that are 
pefcbo-physical and not purely psychologiQal. Yet, as this 
BMthod ooosistB in varying the external oooditioos that are 
aseesmry to the production of internal phenomena, it 
fallows that we have in this a doorway to internal pbenom- 
mn» In this sense, every psycho-physical experiment is at 
iIm same time a peychologioal experiment, and within these 
limits experimental psychology is possible. Thus the end 
• to ooostract paydiology ; phyMology is but the means. 
rUs b the oManing of the term physiok^gical psychology. 

I^k AH ^mtaliom eie aeis frem iIm 




WDmiT. m 

Further, we will allow the uthor to ezpUn the comM 
which he intends to p«inue : 

" When we enter a little further into the ^ 
Bce tliot the trwlitional oiHuiuii that ( 
entire field of the internal lift con not be aoocpted. Evay- 
wliera in nature, the object of all immediate obeorvatioo m 
phenomenal and complex : the Uwb by wImm actioa th* 
phenomenon ii reoliocd, remain hidden from oar nght. Ii 
psychology the one exception? Must we admit that psf- 
ehic laws ore wilhin the reach of immediate perception f 
AVhnt, then, are the redprood relations of those lawiT la 
conadousuess, peycliic acts are very distioet from ooa 
anotlicr : dc»re, feeling, Bcnration, idea, are given ns aa 
.distinct modes of activity. Must we give to eadi of thcaa 
activities a separate sphere 7 This is the current doctrine 
.of fundamental facultioi of the soul. But a saenoe is atill 
in its infancy, wlioee task is simply to sliow diflerenooe 
among the objects of its analysis. The full-grown ■ckne* 
tends to unit^. And olwcrvatii>n itself noccflsarily ooo- 
duds to unity in psychology. But the agent of this iini^ ia 
outside of conscnousness, whit^ knows only the results of 
tlie work done in tlic unknon-n laboratory beneoth it Sud- 
denly a new thought springs into bang : we know not 
whence it comes, for the oonditions which jirodooed it have 
alrenily disappcorcd. Ultimate analysis of psydiksl pro- 
CGKBce Rhowa that the unconscious is the theatre of the moit 
important mental phenomena. The oonseiouB ia alwajra 
conditioned upon the unconscious. 

" How can we descend into this secret laboratory whna 
thought has its hidden spring ? How seporato the tbouniMl 
threads that moke its tissue? The investigations that ibiknv 
are intended to show that experimoit is, in psydiology, tb* 
necessary guide to the hulden ibuodation where tho cod- 
•dous life has its rise. Internal observation, aa o~ 
ia general, gives only complex phenomena. By exp< 
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oo the ooQtimiji we strip the pbenomciioo of all itn aocce* 
wufTf eooditioiMb The iibcnoniciioa in produood artificiall/| 
ia givcQ oockIUmnm, which we con change at will, and 
■fenm EverjrwherB aod alwaysi expcrimeot coodiida to 
■alniml law, becanao it cxhibiu cause and e^ut simolta- 



The natmrnlist begins with the observation of plienomena 
givco immediatel/ in nature : tlie psydiologitft U^ns, in 
the saoM wajr, with the fiicts of consciousness. When, bj 
this means, he has rosol^'ed psychological phenomena into 
mmple elements, he casts asly glance also upon the nicdian- 
ism thai daborates, in the uneoosdoos depths of tlie soul, 
the impolses derived from external impressions. The nat^ 
vimlist pomes the same path. When from the entai^;led 
phenomena which observation gives he rises to the laws 
thai nale them, he roaches evidently tlie hitherto unknown 
jbondation of these (acts. The process below consciousnem 
whence the conscious act proceeds, bears tlie same relation 
to this act as the concealed law bears to the plicnomenon 
p%xn in sensation. 

** Experiment is aooompanied by m/eoMwrtmad^ stop by step, 
"^^etght and meaioire arc the great instruments of experi- 
mental n»carcli,and are always employed in the scard^ for 
exact Uw& With cxpcrinicut, weight ami mcamire enter 
into tlie scicoce : for tlioy give it a definite character. Moos- 
orement re\xals the conManU of nature, the laws tliat mg- 
ulate |Jienomcna. Tlie results of all measurement are 
cxproned in number. Numliers are not the olijcct of 
measure ; but they are the indispensable means of arriving 
ai its tnie object, for only numbers can reveal law. 

^ But, it will be aftked, how is it possible to apply cxperi- 
it to the psychic principle which is entirely distinct from 
T The principal cause of the plieuomeoon es- 
capes sense ; so experiment reaches the phenomenon only. 
Although the efieds and conditions of the p»]rchic life alone 
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are aoceaoble to our invoatigntion, jct thcM cffixts and oon- 
ditiutu, if tlicy ore milBdciitly itulyicd, bring w to the nlti* 
nutcoscDoeoftbalJictswliichcoiutitutetliepigrdiiolii^ Bf 
the senses and hj movemcDt of the body the sool auatuns a 
coDtinuol relation to the extenisl world. We oua upplj 9*r- 
temsl ogenta to fhe KiueB md produoe wtanmeal it will, 
observe the cfRicta, and from thcwefiuotsdnwcxxidiMoiisM 
to the nature of the psycliks proceaRR. Our meMDicaieatB 
never apply directly dthcr to the efBoieot ouncs of tha 
phenomena, or to the efficient causes of the moTCmegta t 
tpe ooa NMoiure them mdg 6y Oteir tfeeU,"* 

II. 

The author has treated of the anatomy and phynology 
of the nerve system at length, and collected in aome 
detail* the most recent views ou this subject He &I1b 
back upon the work of Mcyncrt> and shows thi^ the anot- 
onty of the spinal cord, medulla oblongata, protuberance^ 
peduncles, cerebrum and cerebellum, reveals the psycho- 
Ingioil functions of these different oi^iis, and indicatca the 
dirRciiltics to be met at every turn of this suljoct. 

With the study of sensation, lie eiitcn into tbo sul^ect 
pro]>cr : " If we Ix^o with the study of tbo Bimj^est jmy- 
chologicol phenomena, we must confess tliat their nlttmnto 
elements always escape our observation, or are fiwnd ooa- 
nected with other phenomena. Yet of them all, pure 
aauttlion certainly presents the greatest sjmplidty. By thia 
we mean the primitive states whicli man finds in himself, 
isolated from all the relations and connections that tha 
adult oonsciousnens gathem round tliem." Sensutioo moot 
be distinguished thus from perception, a [Aenomenoa wbidt 
is much more complex, and which must be studied apart. 
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Fkoed a thb dq;i« of i8olatiol^ Montkio piwenls t^ 
{■■idiilt (ktaniiiiMitMNM oolj : 

UL b k itniiif or ibeUe ; It Im a oertain JniaiiJdr. 

9d. It hit ti fffrit*^^ '"•'^, ^^^^ ^«IBibwi«— k frnm 
•mjthiiv dM ; H hop a oertab qmJUf. 

Sd. Finallj,!! hMathiid chaiaoteklfa^ 1m dear than 

^ba two othcfiL la a real «nitiqH| there k aometbiiig 

^Sriuch bebop to the thiDUngeQlgoct: aeeooodaiyilateao- 

tfonpaimng the primhiva eematioiiy which inaj be calleil a 

fidrnffj Eqpedalljiaeighlaiidheariiifdowaiiotiootheia 

• cooeooiitaBi UbigL Tbejr «a the elcnMntai7 fiMton of 

tlM Mthetie cfleot Tbejr exiii aleo b toiidiy taeta and 

obmIL Thie ie the ioiie of the eeoHtion.* 

The two 6nt nentioned are priautiva deaMota: if wo 
aw|H>w theBl^ the third dinppeark 

bTBxaiTYw— We will not taka thia queetion up again, 
aa it hap been already d iecm ee d at leogth under the peycho* 
phjTwal law. 

QcAUTY. — D/ qnalitjy we nndentaod the dement of 
acnration that remaim if we euppue tlie inleneitj eup* 
pftned. Under relations of qualitji eeneationa majr be 
divided into two great clAmn : 

lit. Scnatiooe qualitativelj uoifomiy preKntiog one do- 
tcnaincd qualit j, but having all poflsible dcgnsoi of intcn* 
tit J. Such are the organic wnnationiiy the cutaneous lenmi* 
tiooe (preanre, heat and cold), and the muncular eenoitionii. 
The laet are further divided into two daaee : eenoitiona 
of inncrratioo, i e., of the expenditure of muaoular force 
in ni ore ni c nt ; muecular aenaatiooa proper, earned bjr the 
alate of nutrition, fatigue or IcMon of the muadeiL 

2d. Scnntions qualitativelj diflTerent ; thoie of the four 
eperial ecnMi : hearing, eight, taete, emdL Eadi eperiee ia 
aMde up of a oombinatioo of diflerent qoditiee, <^ which 
ijr hava diflbtnt degrees of inteneitjr. 
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Wc tnny suppose tlint qtulltntive (liOcreoon depend in- 
mcdiaiciy uixm iliiri.Tcucc8 of sttvctnre. Id tliii ooiUM^ 
tiou, Wuiult cutvrs iuto Uie bubdo^eal study at Un 
terminal sense organs : for amcll, the olfactory odJs b^ 
t\roGn tlie epithelial oelU that lino tlio mcooua racmbnuM 
of tlio mwe ; for tiute, tlie caliculor, fungifiinn, and filt 
form ocIIb ; for sij^ht, the diflbrent cootingB of tlie retina ; 
fur hearing, the fibres of Corti ; fiir touch, the ooipaadM 
of Poaiii, MciBBOcr, and Kraus& 

Tlie excitation, acting upon tliose tenainal organa, ^na 
rise to a niovcmeut which is tnuismittod to tlic ncr\*c oeatioL 
But this u done in two tlistiiKt wnyv. In tlu MecAonwol 
senses (tuudi and hearing), the external cxdtotion is tnns- 
luittcd iu the nerve sulMtaiicc in a way veiy probably 
peculiar to itself, and by o proocsd tluit oorrospoods, ia 
general, to tliat of tlie exciting muvcmeot In the e/umieal 
senses (sight, tnste, smell, tcDipcruliirc), the external exci- 
tation gives rise to a nerve ]>beiit>nicnou entirely difiereot 
from itself, both in its form and its process; although, 
within certain limits, it changes oeoonling to the variationa 
of the exeitniit. In the first case, there is a direct tnu»- 
mission of the external movement. Iu tlie second, tba 
excitation produces a fact of a difiercnt nature, probably » 
chemical molecular movement. Thus it may be said lliat 
the excitation is felt more immediatd}/ in tlie first than 
in the second case; in tbc latter, the form of tbeexdtatioD 
depending, in the highest degree, upon the molecubr ooiw 
stitution of tlie nerves, whicli is unknown. The mechani- 
cal senses ore evidently the simpler ; and the most general 
of alt, touch, serves probably as basis tor the develt^KDent 
of the four spedal senses. 

Wundt plsocs sight among the diemicnl senses, tboiigh 
recognizing tlie difficulties which tins eloiisificatioD involvea ; 
be explains in detail tlie reasons which lead bim to put this 
•ense with taste and smelL From the first, the wfitatitm 
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b changeil in the retina to another form of movctncnt 
^ We can nuC at onoe define the tnuisformation tliat takes 
place here, but it acems proper to eall it a ciemical aciioH. 
On thia auppoaitioo, we can aooount for tlie caiijr dicmical 
deoompoaitiun of tiie nerve substance and tlie chemical 
of light in gcneraL In the lower forms of tlie 
of vision, tlie pltoto-chemical action seems to be toU 
lowed bjr the absorption of the most refrangible luminous 
mjBL Those lower forms consist of nerve fibres in con- 
aection with epithelial cells containing a red pigment 
The saoM prooeM of absorption takes place in the retina 
of binls, since we find im>Mle tlie cones touches of red and 
green pigment.*' It is to be remarked also tliat the diver- 
aity in senwat i ons of light cannot be explained by the 
ninple diflSsreooes of degree in the action of diflvrcnt 
himinnns rays upon the retina : instead of different colom, 
IPS would see diflcrent degrees of light intensity only. 
There must be then otiier diflcrcnccs in the dicmical cflccts 
at luminous ezdtatians, difIi*rcnccH whose nature wc can 
not determine. Furlhcr, night presents this remarkable 
pniperty, that all iliflTcrciious in the form of the excitation 
diappcar when it is very htroiig or very feeble ; luminous 
cxdtaiions of all kimk arc {wnTivcrl an black if tlie}' arc very 
feeble, as white, if very Mmng. Only mcilium intensities 
pniilure dctir ph«pto-rhi*micaI ad ion. And difTcrenccs of 
phiiCo-diciuiral action aanwcr to ditforcnces of i»cn.«vition, as 

h ftporics of ray acts in a diflcrent way ujioo tlie clicmicul 
Unation^ of tiie ncr\-e suLstanoe. 

Another qiiCBtitNi, of very griicRil import and murh 
discuffied, is'tliat of ipecifie nerve mrrt^. It oflcm a f(|M^ial 
philosophic inteirvl, iiince it has liron brtMi^^lit forwanl l>y 
■sany writera as tlie phyi*iolo|^i(3il expn^itm of Kant's 
dudrine of the subjectivity of kuowlcd^^e. If we admit 
the tlieory of spenfic nerve enor^, tlie quality of tlie 
becomes a function of tiie subbtauoe of the 
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given wiuar Den's. AVlica wo Iiave •amtioiM of light, 
auuDil, beat, &c, it is uttt (lie cxtonul iinprcmm that ii 
reported to wniiciuueiioss, but tlie reaction of tlie Motor 
Dcn'e upon tliia impnasioii. Thia doctrioa rati npoo 
the £ict tltat cocli nerve is •cibiiti%'c to certain determined 
excitotioiu ouly (the optie atrve to lijflit, tlie aooactio ta/^ 
sound, &c) ; and tliat if we employ an exdlont of a geocnl 
cliaractcr (cloctrunty, &e.) cadi ncnre reacta iu its owm 
ipcdfio fonn, 

Tlicrc are several dif&cultiea in the -vny of this aoilatioii, 
and cue of them ia caiHtal. Tliis is tlw funational iwliflcr- 
encc of the ncrvect. To avoid it, speciBc energy is attributed 
exduMvcly to tlie terminal orguoB and brain. The nerv* 
filircs, to cite a comjnrijran much usoil, are like telcgnph 
wires, which produce vcty different cfTccta (ring a bell, move 
a magnet, &e.) ooconling to the jwiut with whi<Jt tbqr 
coimcct Yet since tlic tcrmiuol o[;gaii8 Iiax-c unitily a 
power of transmission tlirough the nerves, and this doea 
not give rise to sensation, it ia the brain diiAinctly to whidi 
the specific cnct^GS are to be attributed. Mon!o\-cr, if 
indeed we allow the terminal organs a part in the phcnom* 
enon, still the internal difiercnces tliat arise as signs answer* 
ing to peripheral diflcrcnoes must lie located in the ncrva 
centres, since the sjxxsific sensations come into being evea 
after tlic ablation of the sense organs, Tlicro are rcuona 
for extending to the central terminations of the nerves tin 
principle of functional iadifTcrence. Tito diflcraicu tlity 
present arc certainly not os great as tlioeo of nerves of 
diflcrviit Iiinds, and yet these, as cxjicriment sliowa, can ba 
indifferently motor or sensor. It ia then a subterfi^^ 
merely to make the nerve centres the scat of apodfio funo> 
tions ; for those centres are not well known and one can saj 
of them what he p]caa& 

The difficulties that this doctrine enooanters are greater 
■till, if we attempt to ezphiin by it the qualitative differ- 
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of MOMtioQ in OM and the atme MOie. Let us take 
i^lrt* Acoofding to the hjrpoChcsis of Young, adopted 
OMidified bjr Ildmholtii there are three kindu of ncrvce, 
itive to redf green, and vioki light. But einoc a lumi* 
ianpwioo ia confined to an extreroeljr small point, and 
has a definite color in pcreqition, it must be main* 
thai there is an intermingling of tlioM three kinds 
on xtry small iwrtions of the retina : an hjrpo- 
difficult to belk^*e consklering the diameter of the 
Each seems to have only a single fibre. With scn- 
of sound, the difficulties are still greater. 
The two ways in which excitations undeigo change in the 
y be r e pr ese n ted in a general manner. In tlic one 
the nature of the molecular phenomena does not 
while the periodic vibretions increase and decrease 
h amplitude (sound). In the other case, the nati}ro of the 
■olinilsr phenomena does change, according to tlie kind 
of exdtatioo (chemical senses). In tlie two cases it is 
ndmitted that the molecular plicnomenon is transmitted just 
as it enten, throughout the entire nor\'ey to tlic brain ; tlmt 
the p rDCc a sf s in the central cells are diflercnt, ami through 
them difiereiit sensations are rrportcd to conmoiisncHS. 
This is the only way to oooonl the fact of fiim-tional difler- 
in the organs with the principle of functional iiuliflTer- 
in the elements. On this hyiM>tliCHi^ the ncr\*e elements 
have no longer specific functionn, for every duuige in the 
nature of the molecular plicnomenon arisen from the manner 
ia which the elementA come in contact among themnclvcs, 
•ad in the orpins of senne, with the external excitation. 

^The point tliat essentially diMinguinlios tlie hypocbcviis 
of specific ton^y ^Vtmi tlie forrgoing in thijs tliat tlie former 
aupposQi the srufloiion to be determined cxrluMvcly by tlic 
paHs over which the excitation runs, while to us the 
/ana of the phconmenon is the imnioJiate ground of the 
of the sensation. It is haidly necessary to show 
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that thb opinion, even from a psychological point of view, 
is more reasonable. It can indeed be maintained that 
oottsciousncss is determined qualitatively by tlie nature of 
our organic processes ; but that these qualitative difierenops 
are connected with local differences of process alone^ is very 
difficult to conceive." 

The theory of specific energies, as Wundt remarks, is m 
physiological edio of the philosophy of Kant, of his 
attempt to determine the subjective conditions of knowl- 
edge : this is very clearly sliown also by J. Mfiller, one of 
the principal representatives of this theory, in his ElemadM 
tff Phymology. But there is no bond of logical necessity 
between the two doctrines ; and the purely subjective view 
of the nature of sensation leaves the field free as to its 
physiological foundation. It is evident also that the discos- 
sion of this theoretical point docs not involve the estab- 
lished relation of sensation to external excitation.* 

It still remains to speak of the feeling that accompanies 
sensation; but this question will be postponed until we 
treat of feeling in general. 

III. 

PERCEPTION. 

Sensation is the content of representation. Compared 
with sensation, representation is a complex fact ; sensations 
are its constituent elements and it results from their com- 
bination. A representation that relates to a real object is 
called a peroeptioru If it relates simply to an object in 
thought it is a concept of the imaginoHon. Only the first 
^gages our attention. 

' Wuodt •xplains at length the facts and phTsiological problems thai 
baloqg to hearing, considered as type of the mechanical senses and to 
sight as type of the chemical. lie nliio has a very interesting critidsm 
of Youni^t hjpotheais of throe primitive ooloiSi voL I, p. 640^ te 
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It wooU be tmpcMBiUe for as* to fiillow Wondt in hk 
lung iIimI/ of tadilCy Miditoiyy uid visual peroeption, 
comluctcil at it is OD bis method and involving nuuijr 
phjraologioal ramlls. We will onljr attempt to expound a 
aii^ point, that in which be is most original ; the answer 
to this qnoitioQ : How are our tactile and visual peroep- 
tions localised in space? 

We have seen that there are two theories on this point 
fai Germany: those of iuuateuess and experience. Wundt 
adopts ndtber the one nor the otber. 

Neither of these theories, says he, is suflBcient The 
tlwoffj of tnnateness maintains with reason tliat anatomical 
dispositions are of the finit importance, that experience 
ocfts only a vety narrow influence, that variablcnen, 
iodeed, flnds its cause in the physical organism. But it is 
too hasty in drawing the conclusion that since tlie condi- 
tions are innate, tlie pcroeption of place is innate also. 
Jior can we refuse to accord, with tlie empiricist, a %'ery 
large function to experience ; but there is no proof ttiat tlie 
peroqitioo of place ariKes from it alone. If we attempt, 
by a sort of eclcctictfim, to unite tlie two theories, we Com- 
nit at kswt a new error, since, if %re maintain that the per- 
orptioo of space is given to a fixed degree, we roust still 
maintain tliat expcriciioc determines it If we intrench 
ourwlves io tiie hypr>llicKij< of an entirely indeterminate local- 
ijation, related to real ^pocc only in ex|)crienoe, we place our- 
arl%-es in manifbrt contradiction with the very idea of local- 
taation, since this im|i]ies relation to definite |M>iots in t^pace. 

Tlie tlieory of Wundt, as we have alrcaily indicated it^ 
and are now alMMit to expound it in detail, can be suninicfl 
up at tlie outjict thus : Koch |ioint of the skin (in to«u*ii), 
each point of the retina (in sight), has a local sign, a pccu- 
liar and especial kind of seniQti^-eness to imiircssions : tliis 
is the beginning of localintion. Further, these different* 

are acoompaoied by movements, and coo- 
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•equeotly by a certain fteling of iiuiomtioD,Tii]ru^ ttaoti- 
ing to the member sod place ftfiected. Ndther loml unptce- 
Bions alone, nor movemeats aloo^ con give kiixluitioa in 
space ; bot tlieae two elemcnta, united 1^ ■ iort of menlil 
dicmistiy, by a peychological qmtbcais, fbrm a 
vhich is nothing other thoo the notioa of qiaoa. 

Let U8 firat examine toudi on this hypothaiL 

Sensationa of touch, preesure^ and evm of t 
are referred to pinnts of the skin. Bat this b 
nut olways miide with tlie aonM degree of proranoB. 

Weber firat brought exact and minote njeearch to bar 
upon this point. It bos been oonUnued •iDC& By cmploj- 
ing ttie two methods, of smallest pemepdble dificntiaes and 
true and fiilse coses, the relative delicoiy of the tetue (^ 
jdaee In different ports of tlie body has been determiiwd. 

Moreover, it is cosy to show that the skin is not equally 
sensitive in all its ports. If we toudi the cliecks and then 
the palm of the liand with one finger, exerting codi time 
the some pressure, the scnaalioo sccnis, notwithstanding^ 
diflercnt in the two coses. It is the some if we oompore 
the palm and tlie back of tlic hand, the chest and llie bock, — 
in a word, any two parts of the skin distant from cadi other. 

And we find, on close observation, that two point* nearer 
together on the cpitlermis, still difier as to ttio nature 
of the sensation produced, if we pass front one point of 
tlie skin to another, we find that there is a suooesaive and 
continued cliange in the sensation^ altliough ttic external 
pressure remains constant Sensations produced at cor- 
responding points of the two halves of tlie body, although 
analogous, are no nearer alike. And we can not believe t^ 
these diKrencGB oome simply from our representing the 
sensations oomparod as produced at diSerent pointa. No : 
proceeding with great attention and considering the nature 
of the sentntion only, independently of all ooDsid«ation of 
place, we find the di&rcnoe as great as before. It Is admit 
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toJy tliea, tlifti mck psit of tlie akia hat a ddcrniiiieil lyal 
ehuBelcruli^ wbioh givci to the aeoMitioa a qiialil/ due t o 
the place at which the impwion bptoduoaL Thcqaali^ 
of this kical diafacteriatio vaiioi from ooe point of the akia 
to aaothcr, in a ountinooof maoner, and b mch a waj that' 
WB peroeive thoie di d hwacee ooljr when the diitanoec are 
enfidentljr great. If the external inipreMon ie intense 
(jet within tlie limite of the painful^ the hwal diarMtenrtio' 
k wtrj dear. It is admitted ahio^ as hop been tndicalod, 
that sfmmetffieal parts of the body heve knd chandcristioi 
that are ray anakgoos, but not identiosL Tide hyputlieMS 
rarts on crident analoffiei in anatomical structnrB and on 
other phjsioksicBl fiwta* 
The local canse of these diflennces of sensation most 

9^B^^^n^^^P BOB OB^^p B^^^^^SBBO^BB B^^BB^BB^B ^rB BB^^0 ^^VrtN^^^^P ^iPB^K^BBBO BBBSi^^r ^^^^ BBB 

samll eoBst itnt ional diflbrencm ; or in tlie diMposition of ilie 
aenre cndinpL The molt b that we rDcogniae the place 
of an improMion, provided we have already liad experiences 
at this point 

It remains to examine the second dement in pcrocptkni, 
concomitant movement. Its influence is very great iii the 
dirMtioo of exactnew of localiauion. Tlie easier tlie move- 
ment of the part of the body, wliale\'er seqso be aflectedf 
the more preciw U the localiiation. Aco»rJing to the in- 
vestigations of Kottcnkawp and Ullrich^ tlib simnc of place 
deerawi in drlicacy continuously from the end of tlie finipprs 
to the luind, fureann, anOy shoulder. In tlie leg fhe 
decrease is aualojTous. This has led Vierordt to formulate 
the fiJlowtng principle, which he calls a lawr Wlicn any 
portion of tlie body nio%-es as a whole, the ddioacy of tlM 
sense of place is always proportional lo the distance fivm 
the skin to the axis of movcmenU* ^ 

dcteil^ MS V MfVfol| Mjtt$ ^SSfln^ySnl Oflr ^ttMSnn^ MB 
^ UaM i— jy Bsiifliilisf jy jrigpirtiol^k tfcs Jt» 
Mi^ >af S.dbf^ VI, p^ ML 
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fliullyi halut bos yet a furtlier mfiucDoe on tba eiaet- 
ness of lovalizatiuD, u is seen in the cam of tboM who an 
bora bliad. Fatigue or a lowering of tempcratan maks 
the sense Ices delicat& Diseases of the brain and spwal 
cord modify or destroy it. A patient suffiaing from cstlKsis 
of the lower extremities felt id the npper put of tha thi^ 
improasioiis mode low down upon bis leg or apon hia fiwt 

The theofy of tactile perception ooght to explain the pnn 
ductiou, in a given orgonisatioD, aooonling to psydwlogicsl 
laws, of an order of tactile sensations in space. All absci^ 
vations sliow tliat movement is a fiictor of the grartert 
importance in this onlcr of peroeptiwL Lo^uage itid^ 
fi)r example the word "touch," implies moitiment of tbs 
fccliug parts. Such an iuRucncc of mo^'eoHsit upon tactile 
perception can arinc only by means of the acnntion of 
motor inncr%'iition, 

Tlie fccliug of innervation oombincs tn all posnble ways 
with tactile sensations. Tactile sensations arising tnm 
pressure ujwn tlio tissues of any port of the body are in* 
variably associated with the movement of tliot part, and 
tlicre is a constant relation in degree of intensity between 
the motor and tactile sensations. It is probable tliat the first 
notion of place arises from this combination : it is tAa differ^ 
entiation of Ou parta of the body aeeordmg io Otar nbtalion 
in ^Moe. The more couily tkcso parts can be brought into . 
contact one with anotlier, the mora cloariy can they bo di»- 
tinguislicd one from another. 

It is dear that when we distinguish the movtmcnt of 
the arm from that of tlie head, it is by means of a qualita- 
Uve diOcrenoc in the oooompanying sensations. Further, 
experiment shows that if the sensiUlily of tba skin bo 
destroyed, the tiotion of the pontion of our limbs in q»oe 
is strangely altered, a fiict that is explained by tha doao 
connertiwi of tactile sensation with tha fieliug of inner- 
vation. 
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Acootdiog to m mll4aM»wn ptfehokgioal law, diftitDt 
which ATB comtantljr awinniiffJ fiinn a whole so 
ipfeCi^ that if pait of this whols be sxdtsd, ths vest is 
oniled slsou This kw appliss to the sms befbio m» Id 

0^BS^B^ V^^^^wB^^v ^^^mHBVBIA^M^SB^f VSS^W9 S^^S^OSW^KJw %Fv VBW^^PS W^BV^W^VB fl^^VMv HMv 

iiiiwphble whoki It umj be ssid that ws nefcr czperi- 
CMS tactile ssasstiom alooe^ nor ftdingi of inoervatioa 
alone; h b ianposwhle to isolate cither of them eonpleldy. 

The jwoecsi^ then, in thiscaii^ isa jwfeto yttlswt, ''We 
mmj wnlcntaiid bf this tipwsiioni the especial eonbiiia- 
taoo of peripheral ssBsstions^ with fteliiqpi of esntial 
inmrnilion, wheoes ranlts aa oidsr of fiiai data in qiaos,^ 
For the hlea of syn t licris ordpnarilj has refti ene s to new 
pwip ct ti c s b the product iriiich were not p rs wnt in the 
parts. Just as in the sjmthctie judgment a 
predioste is attached to the snl;joet| and as a chemical 
•jmtherfs is a eorobination with new properties^ so the pqr* 
chie sjmthoiis pvcsy as a new prodncti an ordrr (^ smsti- 
iiomB im 9paee.** But ppjchoto^cal analysis can gi>'e ool/ 
the elements of this comlMoation-; the order in epaoc, as a 
fTnthesi^ b as foreign to our analysis as the properties of 
water are to its analysis into oxygen and hydrogen. 

''The local signs of tlie sen^c of toiirli proNcnt a con- 
tinuity of two dimonnioois from whidi it is pcMsiUe to 
arrive at tlie idea surfaoe. Dut this oontinoity does not, 
in itsdf, invol^-e tlie notion of qiace. This latter, we 
maintain, arines first from a relation of rmctioo upon the 
simple oontinoity of the feelings of innervation. Them 
fcriingis fay tlicir purdy intensive variations, oonslitnte a 
unifimn measnrB for the two dimensioos of the local signs. 
The form of the suriaoe in which thcac signs are arranged 
is at first entirely indeterminate. It varim with the form 
of the snrfroB that ia felt But the laws of the 
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oT (lie mciiibcnt on sucli tlut, in mort of tlw '(Juuign u 
pusition, the organ of toudi movet in a r^£ /im towud 
or from ltd object Since, tlicn, the right line beeomei i 
dctcrniiuiiig clemeat, tactile spaoe hut the fimn of float 
space, in wluvh tltc eur&oee which we pendyc^ and which 
dioDgc as to their curvatorc^ moat be nfemd to tim 
riglit-line dimcnuona.'" 

Tlic eame question arises as to visual tftat, and Wimdt 
ans\rcrs it in tlio same ira/. 

Bo wc admit tliat tlie sensation itself has from the fint 
(he fomi of apace? No. In fiict, although the KoeitiTa 
elements form a mosaic in the retina, ami a part of this 
organ, called llie b/ind spot, is insensible to lig^t esdta- 
tioii9, yet the field of viuion is seen oa aoontiuuous iriiole. 
Kow, if tliiif jwrcciition of einuxs wen immediate^ this in* 
MDsible ]>ortioii of tlic rctuia would apjicar as a bole or 
break in the visual field. In expericuoe, however, it is 
not so. 

We meet tlieeame two elements again here ; 1st, local 
signs ; 2d, movement, and the feeling that nooompania h. 

First the local signs : " If we hold in the luuid beloR 
the ere a piece of red paper, and then oony it slowly to 

■ Wuiult patii tlia nnie ihttaj In >noth«r li«iii In bii / 
ATrfucAeii. Tlio iwrM[iti(Hi of ipMS U tlia rccult oT ft pqntw q 
wiicne dements are, an ord«r of peripheral wiiMtioii^ utd Um aartm- 
ponJing order of Mnntiont of InnemtUm. Id oUi«r «e«di ; If «• 
MippuM A wrici <rf local ImprenioM, a, b, (^ . . . to ba pa«ad thnogl^ 
tlie jmmtgt from a to &, from 6 to e, Mc, will UMtrer to Um elr— iiiij 
•ennlloM of ntoreraent, a, fi,y . , ^ wlilcli, duri^ the pw^ica i4 tlM 
MiiOT of local impraedona to the term i, maf b« Nmrned la a ■wwiitiM 
A. Neither lh« Mrioa a, 6, e, . . . alone, nor the Mriai a, ft r . . . aloi^ 
can gire the peroeptino of c»«niinatitia in apac^ or tba MuCka rf 
place. Bat the peraption cf apaoe ia dna to Ilia ndpraal ivUtm rf 
tha two aeriaa. For more deUila, wa Wiindt, OUrOf war ZIwm d^ 
SimMmninAmiag, put 3, FktMtgU d. J tfw m tow , Fr. ««■, p. Sll. 
2t*>»tJm.M.niirmh, I,p.S8^Me. Oimirf.%1 4. jyiat iyt, I^ 

'^"- 18 
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OM milt, Om eft ifimiining ilill, the image of the nd 
oljeet is p wyded flni opoa the entfe of the retina, and 
then Bon and mon npon thesideib We notice that whib 
Ihie aidewaTB niovenie n t eontboei^ the eeniation of wi 
nndef)pws eneoeenTe chengeij the eolor heooinee nivt 
deqwr, then a littb bine; at hat the ifd djeot appeaie 
entiinly black* Anak^gone changee ean be prodoced with 

of thie phenooicnon k that the diflbrant parte of the vetinn 
mo diflinnlljr ematire.'' 

Aa to nwreae n t and the part it phgr% Wundt. fins 
intiodneed it ae one of tlie primitivo fi ff ftftit t of tlie visnal 

The lidhMring am tlie aignmcnta he bringi Ibrwaid on 
thii point:* 
Ut Vdtioal dif^anoee appear greater than the flune hori- 

4. Thie ia abo the rebtioo which hokb between the foroee 
which move the cje Itoriaootall/ and verticalljr ; a rdation 
that ie determined bj tlie amngerocnt of tlie muedce. 

2d. We cui difltinguiiJi a di fle rcn c e in tlie length of two 
linei when tlicj diBcr lijr A. The diflRerenoe in the movo- 
mcnt of the cje in this caee in aleo «\i of its entire linear 
movement* 

3d. The smallest al»ulutc dii»taooe pcrrrptible and tlio 
fecbiert movement of the eye, to be appreciubli% are in exact 
agreement ; tlicjr answer to an angle of one minute. 

4tlL In eaeoe of paraljrsii of the abductor muade of the 
ball, aa we have alroadjr said, objects seem to be situated 
frrtber awajr. The distance seems longer beoauee the mna- 
cnlar oontraetian must be graUer to execute the same 
aMMremcot The patient sees an object iarther off tlian it 
mail J iS| and when he wishes to gresp it, grMps the spaoe 
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bcyoitd. After vciy great eflurt, Ite a 
to it ami n^ulato liu movements.' 

So, tLcu, vre liave in the aeMPtioQ that aaeominmsi 
movement, a real mooMire of tlw inteon^ and axtcnt of 
tliBt movement. 

In truth, tlw proceeB here is the awne m in ths riM 
of the order of tactile acnaitioas in tpteo. The lucd 
signs of rutioal sensation iunu on uxlissirfuble oombiootka 
with fccliags of ioiiervatiou whose inteoHty is vmcUbla 
Tlie iraiiit whidt diatiuguistics visual scoantiooB is that tUs 
combination is referred to a wnglt point, the oentra of 
the retina. This reference, fiidlitating the exact mmsiini 
nicnt of the field of vision and making tlw functiwial ouioa 
of tlie two e}*ce, in lunocular visiou, possible^ has its giound 
in the laws of movement. luosmudi as tlicse laws belong 
to. ail innate central mcclianism, we can sajr that the indi- 
vidiial is bom with a comiilctcly developed teiKlcnc^ to 
give his visual sensations an immediate ordtf in space. 
However short be the time tlut ehipses between the fint 
nction of the retiual imprc^ioiis and perception, wo must 
nevertlidcsa interpose a ptychologieaUg determined &ct, hj 
means of which this perception is realiEed. 

For tactile perception, tliis fact can be ocmsidcred a 
at/Tiduau, since the resulting product presents new proper 
ties, difTcreut from tlioso of its sensible oomponcula. 
This synthesis consists in measuring tlie qiiantitati\'« 
voriutions of peripheral sensation by the int^utva varia- 
tions of feelings of inner\'ation. Tlio eye con move io 
two principal directions (above and below, to tlw right 
and left) aTid between Ihca^ in all posMbte directions^ each 
position oorrcspowling to a given combination of the se u si 
tive elements. When the eye moves, the image of each 
point perceived moves ah» upon tlw retina ; the local rigoa 

* Fw Bon deUiL^ ••• tbon, dip. IV> 
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are modified in a determined way, and thus is formed the 
BalioQ of a oontinnity of teo dtmensiona. ^ But these dimen- 
nootare not homogcnoouisrinoe the local signs are changed 
in an especial vaj for each change in direction. The ieel* 
ings of innervation that form a oontinnitj of one dimension, 
aerva to measure^ in all possible direction^ the oontinui^ 
in two he t erogeneous dimensions, and to refer it to a homo- 
geneous continuity in two dimensions, t.e.| a mufaoe. Thus 
the monocular field of vision is formed." 

In the case of binocular visioui the combination of the 
local signs with feelings of innervation is variable. Sup* 
pose a sign a of the right ejre combines with a sign of of 
the left, both answering to a pobt 10^ left of the point 
of vision. To this combination a of there will correspond 
a feeling of innervation of 10^. Now if a combine with 
another sign ^ only 6^ to the left, the combination a J 
corresponds to another feeling of innervation made up of 
conveigenoe and coovtrsion to the left. The synthesis here 
is more complicated, and the feet of perception may be 
decom p osed into two acts: firat, that by which the position 
of a given point a is fixed in relation to the visual point, 
due to the local signs and feelings of innervattoo of the 
fine eye ; second, that by which the position of the visual 
point and the point a is fixed in rebtion to the seeing 
subject, due to the added influence of tlie second eye. If 
we consitlcr the monocular field of vision as a plane, certain 
parts of tills field may stand out from this plane in conso- 
queoce of tiie addition of the second eye. This pUuie 
changes into a surface of soother form, varying aoooiding 
to the special conditions of tlie case. To illustrate tliis liy 
a comparison, supixise — as is the case in monocular vision — 
a fixed poiut and a right line proceeding from it, capable 
of moving in all directions ; by means of tliis twofold 
apparatus we may construct only one simple surface, a 
plane, provided the line is infinite. Suppose now< 
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the case iu binocutar vm<m — two fixed poiats sod two n|^ 
liocB, iu ooiislaiilly varying direction, viiose point* of iota^ 
section can ^ve a rar&ce; by this fborfidd appwatui w« 
may obtain a suHnoe of any fbrn whatever. 

Bemembering that Wandt calls cadi seosation a codcI*- 
sioD, ve may eay witli him : The synthesis of two aeries of 
conclusions (impreeeioaa of arose and sensationa of mor** 
mcnt) iu a single oooclosion gives space, ^lis aynthaas 
he likens to chemical ooHtfrinafim. "Jnstaa in dieauesl 
sjrntltcsis, new properties arise from the oombioatioa of 
certain elcnienta) so the pqrchie synthesis gives a Dew 
product wliidi is the onler of elementary aamtioos ia 
space. And, while the elementary senaatiuiH are given as 
by pnychological analysis, the notion of ppaoe can not b^ 
because it ia tlie result of tlicir syntlKMs." 

IV. 

TQB OESERAl. HOTIOV. 

Composite peycliio forms arise from ample pensions. 
They may be divided into three classes: complex notioos; 
general notions ; fortufl of intuition, i, c, time and spaob 

Notions or complex perceptions are formed hy the union 
of simple perceptions of different kinds. The greater part 
of our representations belong to this class, since they cor- 
respond to real, concrete, complex objects. 

Gcoeral notions ore formed from a certain namber of 
simple perceptions which are analogous to me another and 
agree largely in th^r elements (example : man, tree). As 
every psycliic state is the more easily reproduoed as it hai 
already been the oftener in ooasdousneas, it results that 
these analogous dements must possess great reprodnotivt 
force. A sense impression will au'sks dements tluit have 
been olready often reproduoed. ** The Uws of i^woduotioB 
■nffice to expUin the genesis of the general ootioo, and 
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tbcTO is no rawNi to attriboto k, with tlie old PTdiokfj, 
to A qneU tmAtj of abatnotioii.'' 

Ths OBllior dfaUngoklMi tlie gumnl Dodoa flom IIm 
aononl ( AvKf)»* Ths eooonii hit no ploo6| m kmi^ 
tioo and pooqidoo, m o dettrmined pqrobok^gioil fimii. 
It hit m cooicioiiinai o ringb aobttitate: a iroid^ 
■pokn or written. This tspUns tlie fret that tha abttinct 
ooneqit ie not feond with the aniaaal or joong child, whilo 
tha general notion ia^ Tha general notion ii^ properijr 
apeaking^ only a aohenM of tha partionlar notions tint it 
IndndesL Tha ooneept ia aomathing mora: it oonstitotas 
acientiSe knowladga and givas law to phenomena. It 
is^ aaja Wnndt, a poMal. ^ When we rasolYO a general 
Botjop iato ita final dementSL we am that the mora aslendcd 

A^B^^s fla#^frntf^m ^^a ^a^^a na^tfaBim ai^maaflRaB^^afln^ ^^a n^^a ^maasian^Bi^wa^Miftfl^tf^aia ^^^T 

tha oljeeta entering into the aehaam. Wa nmark at tha 
aama tiaw that honare r indetcrminala b its oompam tha 
general notion be befora it is rasolvod into particalar fiMt% 
atill each of tha dements it oontaina may be diangad with* 
ont destrnjriog tha general notion. Tlios tha postnlata of a 
general notion is produced wliich ; 1st, oontaina tha denicnta 
oomnKNi to all the particolar subonlinata oonoeptiona, and 
9d, can be extended, if oomplctdj rasolvad by analysia, to 
all these particubr oonreptiona. It ia a postulata of this 
kind that we call a concept.'' 

Wundt difltingoishcB empirical and abstract concepts. 
The first indtidcs a sum o( general notiona, just as tha 
general notion includes a sum of particolar notionsi 
GomaMn experience alone is soflicient to form it (for 
lamplf, the concept man) ; bat it ia vagne, without pra- 
dsion or sricniific rigor. An ultimata procom of mind 

qoaalUf, aomber, mtmmtj, An.), to edlad bwMiM tbcjr go 
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b^ond experience, and are not immediately ■{^lieaUe to 
tlie objects of observation, internal or extennl. The dUSa- 
eoccin these two onlera of oonocpta is one of d^roe. "Wi 
call a oonoei>t eniinricsl whidi indndoi a lituitod groop rf 
plicnontena ; abetract, when it indudoa several gnupi." 

The Ibmu of intuition, time and qnoe, ore related to thi 
general notion as well as to tho concept. Qi the one hand, 
they set out from porticulor perceptions, ainoe th^y coma* 
pond to the entire improssimi of the internal (time) or the 
external (space) order of representation. On tin otlier hand, 
tliia order is itself wanting in tlie representation : tinw and 
space are then postulates, as concepts are poetnlatea, Tbey 
difler, however, iu this, that a simple «gn con not rgpusnit 
them : they ore transformed in ocmsciousnesa into a particular 
lapfie of time and a particular length of space, whidi become 
sensible substitutes for time and space in general ; and it it 
because tliey are thus connected with particular r c prca cn ta- 
tions that common sense and the old philosophy, with thia in 
view, considered them independent ezisteooea, embndtf 
all tilings. 

TTnM. — ^Thc intuition of time arises from a socceeoioa of 
varied representations, each of which remuns dispoaable in 
oousciousness, wIku a new representation enters. It ooo- 
sists less in tlie real reproduction of reprcsratationa than in 
tlie representation of their possible reproduction, Psyebo- 
lo^cally, this takes plioe when each representation, dia- 
appearittg from consdousncss, leaves a trace, a certain effac^ 
which persists with the new representations that enter. 

Let us take the most simple case. Oiipnally the idea 
of time finds a condition indispensable to its geneaia in the 
succession of sense impressions. Let us suppose a oon8cioit»> 
ncss free fmm all other representations ; and receivii^ only 
regular aooustio impressions, for examph^ the swii^ng of 
a pendulum at r^ilar intervals. The first beat haa ita 
plaoe in oonadousness ; its image persists until tha ■ 
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fidlowa. TIiLi reproduces the firat imniediately. By vir- 
tue of a gcuend law of aiMuciatioii, klciitical or analogous 
states of cousriousiieM exdtc eodi oilier. But at tlic sanie 
tinie the seooud beat eooounters the image tliat has penisted 
daring the interval The new beat and the image are re* 
fared to the firrt perocptioni and to it the repeated impros- 
sioo gives its original inteusttyy while the image remains in 
a state of memory. Consequentlyi the present perocption 
is immediately distinguisliecl from its image. We have in 
ibis simple iiict all tlie elements of the idea of time : the 
flrat sound is the beginning; tlie socxNxl, the end; the 
image, the interval of time. At the instant of tlie third 
impraMon, the notion of time exists entire^ all at once, since 
the throe elements are given simultaneously: the second 
improMion and the image immaliatclyi the first impression 
by rqMoductioa. But we are conscious at tlie same time, 
of a state in which tlie firrt impression existed alone, and of 
another in wliidi tlie image exiirfcd alone. This state ofcoo* 
adouflocss contctitutes tlie notion of time. 

The quertioo has been put under its simplest form. But 
more complicatitl cases suppcwe tlie same fundamental psy- 
chological process. Thus the hiM point may be diflerent 
from the initial point; there may be, between the two 
points, not a paum but a Horics of other impressions, etc. 
In these cawai one of two tliinpi liappens, at the moment 
that the final impresniou is mode: eitlier it is analogous 
to the initial imprcw«ion, when the process is as above, 
and we have a diicmiinate idea of tlie lapee of time ; or 
there is no oonasioii fur a reproduction, when we ha\'e an 
imdHfrmimaU iikm of the Inpiw of time. 

Rpaer. — We have almMly spoken of the genesli of the 
concept of Kpace. Wt* liavc seen that its characteristics are, 
plmra/Uy^ eoniinuiiy, and homogeneUj/ of dimensions ; tliai 
the idea of space arises from a synthesis by which the 
hetcrogeoeoos continuity of two dimensions fiMrmed by local 




WDMST— THE OEKERAL XOnOir. S13 

signs, is referred to a homogeneous oontinuitj b^ mcun of 
Beusatioiu of iDnervatioD, wliidi are oontiuiiou^ but of mm 
intciwive dimensioD onl/. We have seen also, that, by Tii^ 
tue of the laws of movement, tlie right line acrvcs aa deoMa- 
tai7 Dieasure of space, and that, from these divcne eooditMM^ 
the concept of plane space of throe dimenriona is fimncd. 

The pure iotuitioa of space is a concept whidi alwvp" 
OHBumcs the form of parlieu&tr njpr c s e ntation, il &, of aa 
object in space ; and as the ezistenoc of an olgeet in qaoa 
supposes other extended objerta boudes itself, it loulta that 
spoce as a oouoept, like time, is unlimited. 

Wundt's oonsidemtions on the ctmcept of spooe^ aCSird, 
according to the hypothesis of imoginary geometry, growid 
for ooDflidering ordinaiy gcomctiy a particular ease of a 
mucli more general sdcncb " luvcstigations in imagi- 
nary geometry, from tlie side of mathematics, conduct lo 
results onalf^us to tliose reached by our phydologinl 
analysis. These investigations show that space, cmudcred 
OS a continuous diversity of liumogcnoous dimcanooa, is a 
general concept of which our intuition of space is a par^ 
ticular form. On the other hand, physiological analysis 
shows tliat the jwrticular form of plane space of tbrea 
dimensions Itaa its ground in tlie determined cmiditions of 
our organism. But matlicmaticol considerations can not 
lead US £irthcr. We cannot conjecture as Zmllner baa in 
his book On the Nature of Oomett, lliat the ultimate ivorld- 
Bpoco is of varying curvoture. For, whate\*er view we 
hold OS to the rektion of our representations to the rod 
world, we can never justify the assertion that real things 
should bo rcprosentod in a form in which wo arc not able, in 
a general way, to represent them. Scientific theories of the 
nature of matter may put very various oonstructioos npoo 
the appearances given us in immediate perception ; but tlwy 
can never establish hypotheses which do not oontbrm to our 
gcDeial intuition of space and time. The icpreamtable cui 
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never be derived from die irreproBeotable. The imaginaiy 
ibnns of space have a rod value in a oertaio Bcnat, io as 
lar as space is die ibrm in which we reprasent divem con- 
liiMiities ; but we have seen diat diere are condnnities (for 
oanpls^ color) which can not be construed in ordinaiy 



As to whether sfiaee is merdj a solgccdve form of 
thonght, or has also an objecdve reality, this question does 
not belong to psjrcholqgj. As an empirical science^ psjr* 
cbokgj asks how we can peroeive things under this forniy 
bni i nKhfT f farther. 

V. 

uxmr or ooicpoarnov : appebceptiov. 

In his early works, and even in the firat edition of his 
Pkjf Mo ff ia eke PatfckologU (p. 714), Wundt look a position 
that in worth rcralliiig. It may be stateil thus : at the Law 
of all pnydiic ptiononicna, there is uuity of composition ; all 
are reducible ultimately to condunonM. 

Thought — uiMlcnitancliiig by thin word a state of con- 
adoufmess in general— can be considered as to its form and 
as to itn nature. 

Io fonii, tlicMiglit ML^tnins tlie condition of time. Every act 
of tliuu^i^lit haji mcaMirable duration : we are not able, nion>- 
over, to i«ave two KtatcA of ouMciouMiem at once. Internal 
ob4er\'ation presents s faL«<c sppcaranceof Bimultancoannew, 
tlie em^ arising from rapid sucocaiuon. It is one of the 
DumberleM cases in which obwrvation alone dereivos us, 
an^l ofdinary factM readily explain the illunion. When tlie 
smith itrikes red hot iron with his hammer, we see the 
spark fly before we hear the blow. When tlie physician 
Uecdfl a patient, he often sees the blood flow licfore tlie 
lancet ban penetrated the skin. ThcRe facts, as well as 
nciendfic inquiry bto the duration of psychic acts^ show 
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that we can not think two things at onoc They show far- 
tlier that in this rapid suoocssion which we take for rim- 
ultaneousncss, the sooond phenomenon may be perceived 
before the first, for it is evident tliat the stroke of the 
hammer precedes the spark, and the slip of the kmcet, the 
drawing of blood. These facts, and otliers like them, 
have, says Wundt, a psychological significance ; tliey are 
the expression of an internal fact, the (mcnen of thouffhL 

In its ultimate nature, fundamentally, thought may be 
reduced to a single fact : reasoning, inference {ScUiesifen). 

There is, in all mental plicnomcna, however varied and 
diverse they may be, oneness of composition. Senaa- 
tions of every kind, judgments, ideas, feelings, etc., are 
reached by reasoning, are the restilta of inference. All 
difiercnccs arise from diffcrcuit degrees of complexity only 
in the original oct, and from the diversity of tlie materiahi 
that enter into it ; so that the mind, thus interpreted, may 
l)c dcfiiKMl as a thing that reasons. 

This is Wundt's fundamental position. However ol>- 
scure and unexiKx^ocI it may be, we Ix^the reader to accci>t 
so much on tnist ; only af\cr he has read the author, caa 
he accept or reject it, with projwr knowledge of the case. 
• Yet, to simplify his tjwk, we will try to indicate in some 
detail the courne timt Wundt pursues. 

All ))sychoIogical data are referable ultimately to a 
single fiict : sensation. The most simple sensation is to 
Wundt a conclusion. What docs a conclusion supix)se? 
Premises. What are the premises here ? Facts absolutely 
unconscious, of physiology and the nerve processes. There 
is, then, this difference between ordinary reasoning and 
simple sensation : in the former, both premises and con- 
clusion are conscious acts ; in the latter, the premises are 
physiological states, and the conclusion alone a state of 
cnnsciousness. It is generally said, to think is to judge. 
Wuiidt maintains, on the contrary, that the act of judging 
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if nut original ; that as a ooiMcious state, it presuppoaes a 
of unoHiflcious states ; it is a term of tlie operation, 
the wliole ; tliis latter, tlie reasoning process, is a syn* 
tliQMsof preniifvss. 

Wumit applies the same method to all the forms of 
psjrchie activity. Each higlier form is a ooocliision for 
which lower iurms are pivmisos. So tliat, complex phe- 
Boroemi bring referrod by analysis to |>lienottietia more and 
more simple, these to sensation, and sensation to the nerve 
processes, we are led to seek the hidden law of all psjrcho- 
logical phenomena in the unounscious, tliat is, in the do- 
main of pliysiology. 

Tliia throws light upon the analyses tliat follow. 

^ In order to ondentand well tlie connection of the 
iotemal laws of tlKWglit with their external manifesta- 
tions, we must have their essential elements well before us. 
Kow the elements of thought are ideas, judgments, con- 
dusioos. Ideas ami judgments form a rtablc domain, 
cmbrscing science and all knowledge. ConcluKJons arc 
the means by which we give value to tliis domain, and 
without which all our ideas ami juilgineiits would rcmaiu 
onprtHliirtive capital. Wc will see that concluMons are 
cwcntial to thought, conHidcriiig tlic niauner in which judg- 
mrntA ami hIvua nrv romif^l." 

It Li imlUputalilc that the rnniiati«>n of any jmlgmeiit 
witatevcr — tlie lion is an aiiimal^»rr>u|i|iciM9i a gix'iit 
number of antconlcnt nioatal arts. Not to cuter into on 
analysis tliat would be very long, and which the reader, 
upon reflerticMi, will supiily, we will ofTer only a few ns 
marks. I can know tluit this objcrt is an animal only 
aAer I liave compared it with a grvat numlier of otiicr 
olijerts similar or difTemit (plaiitA, stones, li^iuidn), Koch 
olijed is charsrteriacd by a certain number of wtarks or 
qualities peculiar to itself; and the comparison of two or 
Buire olijocts can take place only wlien the marks of tlio 
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objects compared are in part similar, in part diflfereDt A 
judgment is the result of such a comparison of diflfereni 
things by means of their characteristic marks. 

Eveiy judgment of this kind, founded upon a cooud- 
erable sum of experiencosi arises, then, from a great number 
of antecedent judgments, of whidb some are affirmative, 
others nq;ative : for we determine a thing bj saying at 
once what it is and wliat it is not And each of the ex- 
periences that serve as basis for the entire judgment^ it 
itself a judgment, since, when I wish to expreas an ezperi- 
enoc, I must give expression to a judgment But these 
judgments passed on given objects, liave no bond of 
connection among themselves. In order that they nmy 
conduct me to a final judgment which shall comprchoid my 
entire intuition of the object, it is necessary that some bond 
unite these scattered marks. How is this connection mode? 
Do my experiences remain a scattered aggregate? Or is 
there something which unites them profoundly? We know 
only a single form in which judgments can be bound to- 
gether ; it is the reoftoning process.^ The conclusion unites 
a certain number of given judgments in a new judgment. 

What is the nature of this reasoning process? It is an 
induction, for it proceeds from the {xirticular to the generaL 
Wundt is here in full accord with Stuart Mill. He remarks 
that all deduction supposes a previoas induction, since tlio 
principle that serves as basis for the deduction must be the 
result and condensation of a mass of antecedent experiences.' 

' RaimnnemaU — iramUte 1 ■ometimei hino condunum : the two id^m 
arc incliidud in tho oorrcspooding Gcrnun word SchUeuen. — ^Tr. 

* McnacKeti %, ThieneeU^ I, lect. 4. Wundt remarks that indncUf* 
as deductive reasoning rests upon three puints : Ist, judgments or 
affimiatiTe facts (such and such a man is dead) ; 2d, jodgmenta or 
negntiTe facto (there is no example of a man who dies not) : wiili- 
oot these lattor, the affirmatiTe facts» howerer great their namher. art 
▼ahielens; 3d, the general oondusioo, serriog, in ito tum^ as b«i« §ar 
dodnaion. 
19 
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Tbete judgmaits of cxpericnoey — ^which are, at the aoroe 
tune, paiticular. and from which wa draw the kwa of nature 
ami of thooght— aeem to be the original elements of our 
koowledge. Yet it is possible to puntie the analysis further 
and show that thejr are composed of yet simplor eleoMots. 
In fittty there is no judgment, however simple it be^ whidi 
does not suppose some previous act of thought But if 
I resolve a judgment into simpler forms and these into 
jei simpler, what result do I finally reach? Primitive 
sensation. Everjr olgect is given me as having such a 
color, form, as undeigoing such changes, Ac, Ac In 
short, the ultimate siorls^ those at which we are obliged to 
atop, are everywhere and always peroqitions of sense. 

^ But every pcroqition of sense is itsdf a judgment of 
eg p cricooe , the simplcHt of all such judgments, ^y^liat I 
aee b white, red, brilliant, corporeal ; these are judgments 
of experience, data of sensible intuition. Are tlicso 
primitive acts of thought or do they suppose others? 

** When I am consrioiiM tliat what I see is rod, I thereby 
distinguisli it from yellow, g^rcen, blue, Ac I distinguisli 
likewise a sensation of light from a senflation of sound or 
touch. How do I make this diiitinction? Evidently by 
moDns of definite nmrkfl tliot the ol)jcct [w w i ci w e s in my 
semation. These mnrk^ Of^rce in port, differ in port. Thus 
ot>jccts that arc rcil, yellow, groeo, Ac, agree in certain 
marks and differ in otlierBy as MMind, smell, Ac But we 
have seen that each of these marks is nottiin;; more or less 
than a judgment E\'ery pemepCion of sense, tlien, results 
frtMn a mass of judgments, partly affirmative, partly nega- 
tive, and the perocption itself is nothing else than a coo* 
dusiun drawn from these judgments. 

" This leads us farther. The original act of thought is 
not the judgment tliat exists in the immediate intnitkwi of 
aense, but the judgment that expresses tlie especial nuirk of 
the . seoaatkm. How is this really primitive judgment 
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formctl? It lutfl a proiKit/ abflolutcly poeuliar to itadf and 
it oiii not be expraseiL Xdtlter words uor tlMugfat cm 
gnup it. W« know oothiiig uf it, except that it exiita. I 
Icoow, iudeed, that tb« MnnUioa red 'u diatinguwhed bf 
murks from tluit of blue, greisit Ao. "What ars tbea 
marks ? Tliis is absolutely unkaown. We cao not dieoow 
tticse marks eitber b/ tbe most profoaixl gc fle c ti oo, or Iqr 
the most minute research into tlie oondltioos aoder vhidk 
thesensatioa is produced. We know, indeed, thatcther undu- 
lations of a given amplitude, fidliug upon tite eyc^ prodaBS 
the sensation of rod. But these undafauions are not the 
nurks by which ife distinguish red from other cokwa, mam 
we niodo this duttinctioD lung bcfuro we knew that li^ 
rcfiultcd from undulations of ether," 

These primitive judgiiiciits present, tlicrcfurc, sudi a diar* 
actcr, tliat tlicir czi>>tcncc con not bo doubted, and yet that 
theircontc»t,tlicirfuii(bunciita1 constitution, remains entiidy 
unconscious. " Couclutiion, not judgment, is tlie bqginnii^ 
of thought." A judgment, ns & state of consciousoess, exists 
only in con!3Cquencc of a process of reosooing. So that we 
may say "tbeconchiaon is knowledge that AcooMwa (^lu st 
/aif), the judgment is knowledge that urtaehat" (j«i«( 
/oik). 

It remains to account for the tliird form of thought: the 
idfo. It results also from tbe reasoning prooesB. If I tak^ 
for example, the idea man, I observe that it preBupposea a 
number of experimental data, eoch of whicli is dianictcr- 
izcd by a mark : he is of sucli a form, he moves, he thinks, 
&c, && Tlieac are the judgments that make up my idea 
man. But the idea does not result from tbe simple jazta- 
position of tlicse judgments; for if this were the case, tba 
idea would be umply a sum of marks, and a sum of muks 
no more constitute an idea than head and limbs upoaa trunk 
constitute a man. The idea arises from the fuMon of all tba 
marks into unity. And whence oomes this fuiioo? £n* 
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dcotly from the one form of mental activity by which we 
kftve power to bind, to unify, u e., the reMoning prooon. 

It has boeo rcmariced that, in this reduction of all the 
Ciniia of mental activity to one, Wundt is not in aooonl 
with the commoQ doctrine ; and he has himself observed it 
* We have shown tliat the true scries of psydiio acts is 
akogetber different from that generally supposed. We do 
Boi admit first ideas and from these judgments and then 
conclusions ; but thought commences with conclusions^ and 
they conduct to judgments, which in turn give ideas.'* The 
activity of thought consists in the reasoning process alone ; 
all the rest is a result, a product 80 he cstablislics the 
mmiif pf eompomiion of thought All mental activities and 
fiKulties are finally reduced to a single form, and this form 
is essentially a fuettwiion. All mental phenomena are refiored 
to a bgieal operation (the reasoning process). 

These are the general characteristics of the fundamental 
position of the author. In the socoml edition of his Pty- 
fkotogie he places the unity elsewhere, in a psychological 
state called by a term borrowed from the philosophy of 
Leibnits: appaTqiiian} 

In tlie come and go of internal states, we arc more or 
less dearly ooanciotis of an octivity which we call attention. 
Internal ohflcrvalion tca(*hcs ua that this activity docs not 
attach equally and at once to all Mates of consriousnow, but 
that it is sometimes exerted in a high degree. Consdousocss 

*<7f«dM9ff: I.P.S18; 11. p. 20S, Ac^ SS4. 392, Ac. M. Wnndt writes 
•o « o« Uiii anljcrt iluit Im doa nol now cnoikicr ih« livpbUK«M oC 
mmBBmmarmm riwmim m bmmv Ikaa % fcnciml eiprfkwy lur which, ia 
■cfiwl MAtai id kiKiwIcilgc, the prncw of MBcialion and A|ipcroi piinn 
■MHl bsihiliumd. Evwj ^ji hirml prtt'^ii wk^j lake % Inficml Conn; 
Wi this frtfs ia nollh« pronrai iuelf . \%m% pnpuUr waj ot tipraaioK 
ckarlj UmI il b pajchfe pfOMwa whM ftr» Mipkwiasd la Uimohs. 
Ym a «n«pWt6 mmiy 9i apprrevpCkm, m% M artkU hj II, IL 
r. - IV^Hilqpcal Uws ia liM ttL^oot €l WaadL" [BimnfJ^ 
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hu been colled iatemal viuoo. AAopting tim Bgan, «t 
niay aay thai all the represcatatioiii of oonaeioiianeH it a 
givcD moment an in the visual JUid of '■"■^iinnM, aad 
those to which the attention ia directed an at (ba mnal 
pwit, "The oitiBooe of a tvpreaentatioa in the vinal 
field, ia peroeptioa ; ita appcanuice at the viaaal poii^ ii 
apperception." 

Apperception ia paesive or activ& Faaaiva pnoedea aetrN 
apperception. Apperception wliidi by neceaiity attacfaa 
to a tstntafg reprcHcntatioD is paBaiv& Active appencfitiaa 
arises when sevml impraBsiuus enter into oooflict. It m, 
then, in general, on ndivity opposing certain atatea of ean- 
eciousnesa, sometimes passively determined by a ooatniUiBg 
excitation, sometimes appearing as acUv'e cboioe animg 
diObrcDt impreseioas. Its function in both cases ia to rein- 
force the ceatral excitation. The boundary InImmu the 
two cases is indeterminate. The preixmderanoe of a single 
excitation suffices to give passive Ibrm to the apperopptioo; 
the presence of eootlier excitation of the nune intcmitj 
gives it active form. 

We must believe, moreover, still denominating appcraep- 
tion the visual point of oonsdoiuneas, tliat we here arrive 
at a principle of unity in the order of knowledge^ aa alas 
in the order of action. Apperception is tlie primitive tana 
of will. We will study it later (S X) under tltia new aapocL 

Wundt applies this tlieory of appcrocption to an 
anatomo-phyeiological hypothesis, indicated briefly aa fol- 
lows. He thinks tliat tlie frontal regions of the brain an 
coocernod in tlie physiological phenomena which aooompany 
tho apperception of sense representations. Aa long aa tba 
central excitaUous remain limited to the ecaiso eeotroi^ 
prupcriy so colled, we Jiave simple perception ; bat their 
apperoLption is alwaya connected with a simuItODeooa exci- 
tation of the elementa of the central r^on. Eadi aot of 
appcneptiim ia aooompanied by a detonuioed pbyaiolapBd 
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OM of Um dmwfc c M MBpfai it tho tnmtioo of 
tftil iliii nomniinhi Irtwiw nnwiiinitlon WitlilliitMn* 
MlioOt pwMbiy wtiil ■ iniitfliilir iMrioo itoAfli conibiiMdf 
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LM M nppoio tlio oifui of appooqidQO to be Joined too 

Ik^ OHtnlljr eoMor oaeitotkNM fimo oil the oi|ue of the 
hodr: ood the olhtf omlrMifliiL t foniB i it tipar iioiNiloie iHO* 

im^fiofli the ivoololicpoo to thoeeneof ood BMtof cnlioft 
AoeewHpi oe lipoleM oio tnamittod to the eeneor or to 
the flraeoolor ontioiL the wwHiethoo MP eweptioBof obmo* 
DOB or tto deconoB of voloBtaiy BiovoBMBt* ▼ eirjr oAob 

^e^^^^B ^k^^H^^k ^^^^^^^IM^kB^^^^tf^^^fe B^ft^Btfk ttbl^^^^^k Btf^^^^^^B H&^^MM A ^^^^^K ^^^^^^^^^^^2^^^^^ ^^ ^^^^^^^^^^^__ 
VBB^e w^w^^ ^^B^^^B^Bs^^^BB^P BBHV^B BP^W^O^W BBi^pK^^Bfl^^BS ^^^p B^^SB^^pB v^P BB B^^B^W^^* 

oBd ^ f T — f * ol thoeoBM tioM^ to ntcfBol o ct Aet 
to k. Hie oondBcfinf vojo triiieb pvpOBed 
tlioonpui of opperontioa oio ooBaeetad Ib oeeb of 
two priBeipol diioolioB^-^aiCriAigBl eeneor OBd contriftfgel 
BMtai^^^iiocllT Willi theeneor ud motor oeotioib ud indi* 
lOBllj oleo^ wf BMone of iBlcmiediate centra^ thet v^nb* 
only* Ib oertaan eonplex fimelioae (ertionlotioB in epeedii 
vridag^ A&X >*'^ poiQte of tninwnMrioB. 

Il ■eineiiie to epeok of tlie role of eppereeptaon io the 
BeMMietioB of wnple ud eonpoeito elatoi of mnerimwiifoi. 
TUe poiol will be tioetod in the next ohepter, in ooBBOOtioB 
with the dieeBMOB of the donlioB of pejrohie 
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To coBMder the fediogi^ wo noil lovcrt lor n moncnl 
to owwrtioBp ud examine iti third choiBolerietic^ ipokcB 
of ofaov% ud poitponed until now* Ao wo hove 
il ie obIjt iB obeUBotion thoi % evMOlioB hM two 



• 



USII^ 




■WXJVLT — TEELIHO. 

teristuiB — intenuty and quality ; in railily, eveiy a 

b GDiudous to k living bdi^ and Iws oonaeqiMiitly % torn 

The feeling or toaa of awMBtioo ia dtlier ignGiUe or 
disagreeable Plcoaure mkI pain nre eoatniy ■tat«i, eilbcr 
of which it tnuuformod into tlie other wImo a point of 
indiflerenoe is travcned. Then are ■ m w ti ooi at tbii 
pMDt wliid have no tone, are aeoompnnied by no ieellog. 
Since the relation of ■enaatioa to oonecioaaiKai ia contipa- 
ally vaiying, this point of iDdififerenoe anaweis in gcnenl 
to on easy state of tnmsiUon to plcasore or pain. Yet 
tlierc arc many aenaations whose aooompanying ftelit^ an 
feeble that they seem to play always about tlte point of 
iadiffcrcnoe. With others, the feeling ia ao atna^ that 
it hidca tlie sonBotion. Hie former ant sensations piuperiy 
so called. 

Since feeling u a relation to conaciousneas, that tBy a cdd- 
tinunl dionge of state, it is open to exact anolyius in a moA 
Icaa degree tlian the otlicr elcinciitB of sensation. In a good 
historical resume Wuiidt reduces tlie hypotbeaea hithfrto 
advanced on the nature of feeling to throe. 

Aoconliiig to the first, held by tlic most noted tfainko^ 
from Aristotle to Kaut, feeling iaau immediate aflection of 
" the soul," caused by ecnsatiun. All tlie doctrinos of this 
group find, mora or leas, in feeling an element of knowledge. 
But experience tells us nothing of pleasure or pain of** the 
soul;" it gives us knowledge of states of conadoosDOH 
only ; we perocive our feelings as immediate afiectiooa of 
oonsciousaeas, and there is no rcosoo for subatitotii^ the 
metaphysical concept soul fur the emiHrical ouDoqA oon- 



Aooording to the second, represented by Herbart and his 
school, feeling results from a redpneal rdaHim betweea 
sensations or ideas : it is not a primitive state. Bcdpraoal 
antagonism of sensations gives rise to the fteliag of pain ; 
their reciprocal union to the feeling of plnaui^ 7Ul 
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theory involvei a grott diflBcullj : it docs not ezpbin the 
•iniplcvt form of feeling, that whidi aooonipanioB sciuntion ; 
tor, iu UiM €086, tlierc con be no question of rodprucol relation 
between ideas. It ie a|>plicable only to the more complex 
ftelinga, notably those of the ttsthetic onler. 

According to the third, held by the author, feeling ie tlie 
■nlgoctjve complement of senntion and the 'result of an 
internal activity : apperception. We will approodi nearer 
the truth if we conceive the relation in this way : iu tlie 
indisBoluble whole which we coll a oensotion involving 
quality, energy, and some sIukIc of feeling, the shade of feel- 
ing is the element tliat sustains no direct correiKpondenoe 
with the objective conditiims of the excitation. 

If we give this last cxiMtsssion to tlie rebtion sustained 
by the tone of feeling to the other elements of sensation, 
the thought is suggested that we ought to find in tlie tone 
an intimation of a procots mare central than that which 
pertains to the quality and euergy of the sense excitation. 
In feci, senitation, however simple a process it may seem, is 
complex both from the plivhicol and fmm tlie |wycliicol 
aide. And since we are obMiIutoIy incapable of saying any- 
thing touching sennations tliat ore not perceived, tlie act of 
appercqitioo conf4iCutG8 an element inM*|)anibly omnccted 
with all thescnMotiomt ofleral fur psycholu);i(nI examination. 
Thus feeling;* of seni« become immediately iiitellifcible, 
under all tlie iiiflucfict*s to which they may be subjected, if 
we cumudcr them os motlcM of readUm^ extrUd through the 
aeiiniy of apitcrrr/dion^ agnind •mm eiritaliotu 

This suppoMtion cxpkins at once, in the most simple 
way, the multiplicil p«ycholiigical conditions of tlie tf»ne of 
aeoMtion. Ap|ieror|)tion cle|iciKLs on one side, upon excita- 
tion cxperienccil, on tlie otiicr, upon die state of ooiisctoua- 
neos as a whole, iu such a way that it is determined by tlie 
combined action of present impressions and past memories. 
Appcrorption is an internal activity, and thus the subjeocive 
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value we attodi to the tone of taA fisding it cxpluDed. 
Finally, this tDtemol ftctivi^ must be alMolntely the HiiK a 
theefficicDcyof thewiU; and thUexploini thofiKttbitthe 
direct peneption of fbdiog indines la to attribute to it 
aoDie relation to the will. lo order to write and cupUa 
more dearly what we fed within, in pain or pleaauve^ it ii 
better to odl pleosura an aspintioa or tendcni^ toward aa 
object and poia a diuindination or repaUon fhiin it. la 
our descriptions wo oontinuolly confiuo ftdin^ ioatiae^ 
determination of the will, becoose all then states aic naUy 
GODDCCted, and are separate only in oar paydKdogical abatra^ 
tion, and because apperception exhilnls in the play of exter- 
nal imprGssioiu, Bometinics a poadve and aometimes a iipoa- 
tniicoua activity : in the firat cose wc speak flspcoally of 
feeling, in the second, of instinct, desire, and will. 

At the same time, the property, common to the ftdii^ 
and all analc^us states, of moving between eoatrorics, 
indicates inmiodiotcly their relation to the wilL M'hcn 
tlie will is full-grown, developed, tliU oppo(uti<»i finds 
expression in tlie fact that some sensations are volnataiy 
and others involuntary. Now tlie exdtatioos called plea- 
sure and poin whidi oppose the activi^ of apperception, an 
Dcoessorily anterior to this oppodtion between tin volun- 
tary and tiie in\*o]untary. 

The psydiolo^cal relation of tlic feeling in sensatioo to 
the process of apperception must determine our coooeptioo 
of the •fundamental physical bosu of this prooesi. The 
intensi^ and quality of sensation depend directly upoo the 
processes of ezdtation produced in the sense oentres, and, 
inrther, unoe tliey arc measured in terms uf thdr i«dpraoal 
influence, upon the activity of appcrccpticm, whidi finds 
expression in the law of rdatioo. But the tone of fbding 
is present only in as far as the sensotioa is perodved. It 
must be ooosidcred then directly as the subjective or psychio 
nde of the mora oentnil process which ia flooneclfld with tha 
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central •eiMortal ezdlation, wlicn the Activity of ooMcioiu- 
nom i« tuniod toward tlii« point The variable euefgjr of 
thi« reactiuQ of fediog is to be referml, from a physiology 
ioal poiut of view, to tlie mobile states of tlie oqgan of 
apperoeptioQ, states that are aoalogousi in some measure, to 
the chaiigiiig states of reflex excitability in the iuferior 
central organs. 

These cooparisoos show the psvdiolo||;ist as well as the 
pbysiokigisl that the general law of rebuiun whidi governs 
the perception of the intensity and quality of sensations 
is equally valid for the reaction of feeling. Tliis law 
was fiirmulatcd fur feeling before it was applied to the 
other elements of sensation. Ikniel Bernoulli, to whom we 
owe its application to the complex feelingS| called it tlie 
9oM»^ and Laplace, interpreting it in the same 
gave it the form of a law of rebtion between the 
^foriumg pkjfmqiu** and tlie ** fortune wwrale.** In its 
general significance tlie bw is formulated thus : The inlets 
eiijf of Ute rmeiion of fetlh%g inertaea proporUonalljf to 
rtlatiM imcrtments of exciiailonJ 



* la Wuadl't tarW •tudin on mnMWiy, thert wm a marked tcndctiqr 
to rrier U ia Urx« iimaarv to tlia ioicllijTtnoe. "la %x%ry Aalinic^ 
9ttrf aflaclMM, aii*l crvrr inrliiulicm, \h9t% U, njt he, an imtinrtira 
cofniiioQ. TIm Creliiu, inil«»l, U itlcoticBl vitb I 1m cofiiitino ami di*-' 
appaafi vkm iha lalicr hecmnf* conncioua. When va my ihat tvtX* 
in( it aa iaHiDctiTC co|rni(i«iV »• mean that it rcrta onooiiirioudjr 
apoa the p roor — ai thai eoooitala oogniiiiiii in co oacioo i awa 80 it 
catata ia oowiotancai ool/ aa a rawlL Wa can na^cr rHolva it ioto 
alt a w a to aa va can knova truth. And tha cosndtiofi majr bt miMakca 
aaljT la w fiir aa thcra li not a rlaar onnriuiiitia of tha lopoal oper- 
fiWB which It lows : hot Crviinf it alwaja oaorftalA, tioce va faa 
know cWarljT tha awihoil of lu prndtirtiiJiL Faalinc can n^wmr 
aitaia troth ; it caa oaljr point it oat ; it thowt tha vay and it tha 
ptoaaertoknovlaiisa.'' Ufmmkfn a. TVirttck, II, pp. 41-44, aU p. 81. 
AU kaowMfo It originallj iatliaciivaL Wundt fivaa aiaaiplat : tlia 
flaaca af tha aalaralial and phjaiciaa ; tha aspariaMatal 
iaiiiaflUvaif atad hj tha akhaaiiiU bafiM OaUlac^ Ail (lad. 4i). 




After haviDg treated of tlia feelingB whoie faaab it pnnfy 
physical — thoae which depend upon ttie (tat* of orpn 
and tisBoe (nrm/ioAe* O^fShl) — the author atudiei thna 
important groups; the netbctk^ the moral, and tha rdigiona 
ieelings. 

We have seen that, in the order of iDlellec^ the catiii 
process of thought consists in the traosttioo from pensptiao 
to idtat or abstract notions, which constittite the limit of 
knowledge. In the order of fteling, the prooon is analo* 
gous. It is a transition from punly phTocnl affectiona to 
an ideal, which sets limits to the play of tlrt three gnnpi 
of feelings of which we spcolc. The relation of pcneptioit 
to tlie idea is analt^us to the relation of feeling to the 
ideal, except that the former is consdons, the latter, unooo- 
sdous. " Ideal, then, is a word which defines the limit of 
the unconscious process of knowledge, as idea that of tha 
conscious process." As the idea results from a sum of 
marks and from logical operations which are entirely fOD- 
ecioua, we can alwoys refer it by analysis to the ooQcratv 
elcmeob that produced it The ideal, on the oootraiy, 
does not result from clear operations, and can not be r»> 
solved into a given sum of proTicatca : bcDce it has an 
indctemiiiiatc character, aud we denominate it " infiDite." 
The task of Uie sciences, odds Wundt, is to tnosfbrm all 
ideals into ideas. 

His theory of the ideal, as \n sec, is not at all mystical, 
and tlie same may be said of his nsthctic os a wbdei It 
rests uimn geometry and physics. Evidently only a rough 
sketch of Bifthctio is possible in the present state of tha 
sdeocc. Yet, when we read the OpHet and Aamttiet 
of Helmholtx, the memoirs of Fcchner on e xpaim etUal 
aa^Adica, the works of Zeising and Brikika, w« see the 
possibility of replacing vague dittctuaioo and unoettain 
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gOMffdiatioo I7 a U16017 nrtiqg opon the positive tdaieei^ 
the poMibilhj dT to iLdk triiida will dURv widdjr Ami 
— r iiiumt •pjcoee of the bawdftiL We will attmpt, fiil- 
l y m iiM P Wondti to inji fl rtf eooM of its tdttamL^ 

Id — ^li** M <a |m| mrthnili era mmllT nnnoed : one. 
the ipfitinletiTH eele out with the idee of the beeorifiil md 
ddboM ili lewe; the.ethflr, the enpirioidyeele out with the 
eaeljM of beMrtifid ohjeote end worin of ait^ ead roechee 
flWMtie hiwe b^r iodnotioo* H^gd npnuBtiB the fiii'iiiefy 
Leaing the let^. Hie adTao^pe of both era oBitod ia 
the u^imtinhJ wmUMi, whieh eeek% eejre Wundty to de- 
tanuH the fiKton end thne the rifliple eleaMBte in odt 



iM qe tahe irapwiione of ejght Hcrathcraaratwo 
fteton^ the AnDOod color of olfleQleeean. Theeneljeraof 
phjrfeiit% HdnholtB is pertionler, have ehown thet optioe 
afiiid a eolid bene lor ao flrthetio of color. We will con- 
eider the fenner of thera ekawDta. Of two yery eimple 
ignrai^ a eiitiara and trapetitiiiiyOQe of which io rcgoler, the 
other irragnhu'i the former pleam^ while the latter doee oot 
Why? Beoeon the fiMrmer oflen greater $gmmdry. . If 
wo conpara a greet number of formoi io architeGture^ eeolp* 
tare^ pabting, and even in living otganiemii, wo eee thai 
the lam of mfmmiin/ ie a fundamental ttiithctie ftot Not 
that naked and bodilom sfrometiy ie pleefling ; 00 the con- 
trary, the cflect reiulte from the proper ordering of a plu* 
nlitjr of efementa 

Geomctridane dieoo v e r e d , long einoc^ a linear divieioo 
which ie valoable in artbctice. To pot the qoertinn nnder 
lie eimpleei fimn, we era led to eek : if two etreiglii Unci 
cot each other at right angleoi whet ie the mae pkeeing 
raletioo brt wwn the veftical and horiiontal eeotioni^ If 
thaorefaitionie 1 : lythcraieptfftctejrmmetiy. Botthcra 



II,lida,a»-e^ra<0rmiiiV,pMtl^cki4 
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•ro Other proportions which please : the relation 1 : 1.6. 
Wliat is the mysterious law that these numbers express? 
On on examination of the figure^ we discover it imme- 
diately. Our t>vo lines form a cross, whose vertical section 
ss 1, and horisoutal section s=s 1.6. By addition, 1 + 1.6 
ss 2.6| the entire line, and we tlien have the proportion 
1 : 1.6 :: 1.6 : 2.6 (or, to be exact, 2.56). In other words, 
we have this law : The fined rfed m vertical proporHim i» 
produced when the mnaUer^edionie to (he greaUrae the ff^ 
to (he whole} Zcising, in his New Theory of (he Propor* 
Uons of the Human Body^ was the first to verify this law in 
its application to the masterpieces of ancient architecture^ 
the Parthenon, Eroclitlicum, Propylaca, and even, in a 
meosure, to Gothic art ; to the most beautiful models of 
Greek sculpture ; to the human body as it exists ; and fur- 
ther, throughout the entire animal and vq;etable kingdoms. 
This suffices to indicate Wundt's conception of SBsthetios. 
In the orJcr of auditory sensation, he studies similarly the 
three factors, rhythm, melody, and harmony ; and deduces 
their mathematical conditions. Thus two sounds are har- 
monious if tlieir vibrations sustain a simple numerical rela- 
tion, as the octave 1 : 2, the fifth 2 : 3, the fourth 3 : 4, eta 



* AU Bsthetic proportions in form range between perfect sTmmetry 1:1 
and the relation 1 : -, where z ia so great that - becomes Texy inmll in 
relation to 1. A proportion which scarcely departs from qrmmetry is len 
pleasing than one further removed, because it appears as an unfinished 
qrmmetrj, lacking completeness. On the other hand, when the smaller 
dimcnsiun cannot be measured in perception relatively to the larger, the 
eflect is very disagreeable. Between these limits the asthetic propcvr- 
tioos are (bund, according to the law given above (z -|- 1 : x :: x : 1). 
QnmdMSigt^ II, p. 1S3. We have spoken particularly of the work of 
Zeiaing, because he is less known than Fechner and Helmholts: Wnndt 
haa shown at length the importance of Helmholti's work in the sosth*- 
tie of music. 

*^€ii< Lthn Wh der Ptoportionak da nwmMchm Kdrpen, Leifiiig^ 
1851— Tr. 

ao 
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It is impoMible to paime the details here. Tlie import- 
ant point is the method ; it is bricfljr this. We make a 
phfBological and physical analjrsis of sensations which pro- 
dnee an Mithetic eftct, fix this analjrsis with nnmben, and 
thus derive a law. Wundt remarks that ^ the analjrsis of 
— thitic feeling condocts everywhere and always to the same 
p roce s s: a process that bc*gins with the coaipartsoii and aietis- 
uronflilofimprQSsionsL The asthetks feeling is satisfied when 
this comparison shows harmony among impressions ; and in 
the highest degree when this harmony arises from a diver- 
sity of elementSb** 

Sines it is the function of scienoe to transfimn eveiy tdeof 
into an ahstrsct itfaiy to wliat klea does the beautiful corres- 
pond? To that of order. Every asthetic phenomenon ex« 
pressss this idea, that the world is not a confbsed mass of 
onits with no bond of unkWi but a cossios. And herein 
the beautiful approaches religious and moral kleals. The 
eternal orJer of nature seems to us incomprehensible and 
infinite, ami it is in thb klea that religion has its root 
Edermal order indicates an internal order that is bound to 
the Older and develo|NDcnt of the universe as a whole : this 
gives rise to moral scotirocnt. 

Eziitf ing at once in nature and in mind, in external forms 
and in thought, ** tlio beautiful speaks to iin of the profouikl 
agreement of tlie k&ws of tlie external with the laws of the 
internal : tlie two are one in nature, and our intuition alone 
Biikfe and Iceeps them separate.^ 

VIIL 

All the feelings, sod not tltose we call wu)rQt alone, may 
determine us to action : the practical importance of the 
moral feelings, however, is very great. Yet the moral is 
as indeterminate as the SRthctia The good and had serve 
to€ an ideal only, the result of an instinctive cog* 
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nition. Tlie moral ideal, like the nthetio^ b ■ ngne lad 
iiupcrfiwt Dotion whicli acientifio uuljrni must nduoa to 
dear idetu. Morality M ft acieiioe, hat a* great a (Mk 
as BBthetics. Unhappily, the good, «• an idea, baa aot 
been resolved as yet : and as an ideal, it* mipn tnta CD- 
slirouded in the shadows of tlio nneonscioaa. Kant, it is 
well known, placed the or^o of this feeling oataide the 
mnge of psydiological resoareh : the moral law na tar him 
altogctlier special in its natun, hnvii^ nothing in commoa 
with the general laws of knowledge, indeed, oppoaing and 
hindering them. But to show tliat tliis pontKNi can not be 
tnaintiuuod, it is only neceseaiy to remark lliat the monl 
condition of man is most intimately conncdeil vilh the 
development of knowledge^ Altliough tliis relation can not 
be questioned, we know tlie moral ideal only as a vague 
form of feeling. AVliat ie neccasorj* to make it dear? 

If the individual apiwnl to oousdonsncss only, be makes 
hut little progress, fur tliis is a question of origin. Tht 
real concern is to know by wliat unconscious induction this 
full-grown consciousness was formed within faim, fnim 
wliidi in each case he deduces the moti\'es of his action. 

If we study tlie liistoiy of etiiioal theMiua from the 
dawn of philosophy until tonloy, our ftilure is as signal ; 
for we find in all tlicse theories diflercnt forms of indi- 
vidual reflection only. Here the results ore clearer, liowcrcr, 
inasmudi as they are expressed by loftier minds ; but ths 
quertion of origin rcmaius untouched. 

In cmlor to study tlie feding of harmony, we matt know 
objectively what harmony is. In like manner, in order 
to underetond moral sentiment, we must know objectivdy 
what the mortU is. We can Icom this from histoiy, capod- 
ally from the natural history of man, whidi carries ns 
bock to ages tlut are prehistoric, to the origin, in primitin 
custom and rude organisation, of the moral sentimenta whtcli 
we find ready at hand in ooosciousnaBB. Antbropolflnr, 
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tla«dbi% tlhiiokvi hiitorjr pitlihtorie tlwM mmi 



Wndt defotai Mfcral diaptan of grmi inlMil to 
Mti^ mi imorpmiiv dhnokgiod frote of all kink* 
W« will bdieult the priBoi|nl fda»B. 

Tbt ■onJ life of a peoph fa uyn mt d b their e wrf owi / 
fiwi Oa alate af thdr eoirtomi w can laAr the alate af 
th«r BMialiL Nov, as the lowait aoofa^ haa ita maoiMr 
of lift^ ic, ili aMtooM^ to atudjr then fa to atudj hidi. 
laetly tha fteli^ge whfah |iioA»e theok II augr ba eaid far- 
thar thal^al tha anel primkiva atata^a paopb haa oiilj 
CMtoak li fa adj ae fae hfatoria lifc bqpoe that it attaina 
uto kw^— hiw that genenll/aaidimoee^ ralai^aiid proridae 
Ibr all tliiB0ii Theo tha ciida af fa w fa aootmelad, kgfak- 
tiva and Tt** * »iT awialitT fa ladueed to a ■^^■■■mw . aad 
iadmdHl Ufa fa ralad by flHion. Eigfaad fa • itriUi« 

CMaaSy then, fa tha whole of primitive monditjr. But 
io caeUm thcia fa oo ooatract cither explicit or inplicit 
It fa aa iDfrtinctive ibding which the iodividnal blindly 
obcjei Among peoples in a state of aatnrs^ it fa deter- 
Bsioed in large part bjr dimata and annpondingi; In 
genenl we may eay that extremes of tempmtnia ars not 
fiiirufabk to moral culture. Yet hers theta ars cxoep- 
tiuns. In the arctic aone, whik tha Kamtdiatkans and 
the inhabitants of the Aleutiane ars fawlei% the Grsen« 
landcm have a certain moral tone. And in tlie tropici^ wa 
Andy in the same Istitwtft^ tha Pmhmcn^ HottentutSi and 
Anstndians oo the one hand ; and oo tha other the ancient 

AaM^g primitive peoples^ one of the meet embamsrf^g 
aastoam to the BMiralist fa rsnnilMlfam, a phenomenon 
pahabiy naiveraal to the human raoe b a alate of natnrs; 



U. 




fur the nooounta oC Maroo Polo lead n to think Ihut i 
cxUtod as Inte as the tliirteentb eeoitay in CUm ai 
Jnixui. Wuodt suggests its proboblo cauaoo— the oitii 
doitnictioD of an eoemy, scnnatjr of food, the idkarjd 
human flesh, oousidenid so gnat bjr the iofaahitaiitB of tfci 
South Sea islands, that tlie privilege is r e s srv e d far d» 
great. He shows, however, thot even ainoag prianttn 
peoples, ainnibalinn was indulged under ]HvtesL Ii d* 
Fiji Ishiuds, before the arrival of Earopcuu, fretioos eea- 
battedos "immoral" the "good ddeiutoin^of ctfiagBK> 

The author next stmUes, with the '«'**<?"t^ that dsnv- 
tcrize them, Uio tliroo forms of social oiganisitioa «UA 
precede civilization, properly so oallod: 1st, the lift rf 
duue, with its mixture of barharitics and virtues: ih 
heroism of tlic prisoner of war among the North Ameriia 
Indians, n^onl for promises, hospitality, eta ; Sd, dt 
nomadic lile, of which tlie Mongols offer a type : aoilil 
once by tlie gcuiua of Tdicngia-Klian, they wander on tk 
plateaux of upper Asia, witi) no memory of their anof 
Bplcwlor; 3d, the agrieuUurai life, whidi, io its oedcslai; 
diaractcr, lays tlie first steps toward civilintiofi, IW 
Foiillahs and Muitdingos, negro tribes of the intnior «f 
Afriea, offer examples of the transition from the prinutiit 
to civilized fomv) of life. 

Does the family exist in a state of naturoT We can att 
reply to this question catt^ricolly. Inasmudi as it is ga- 
erally maintained tliat ttie sodal bond beoomes stroi^;cr ss^ 
more constituent as culture advanoes, we are led to ooDdo^ 
tliat there was a primitive state in which the iodividml «m 
absolutely isolated. But this is a oondusioa a pnvi 
Since the true state of nature is nowhere to be fimnd, ■* 
are compelled, if we would reason from &ct^ to mort M 
tlie study of animals. Now vn find that many of tb 
higher species have a sort of marriage^ and live in a Mt 
of polygamy or even of monogamy. Analogy would hid 
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a» to bdicw lliiti willi primidv^ bmb, the cmb was tlit 
TIm oonoio noHL MnosL Um peoplon of Um knr 
ftod the prinidvo triiNi of AoMrioL oftr diflfannt 

ThoflBtlior Umb ihtf w t how tho itete oriNi fiooi tho 
iHDflr; whtthflr it bt the r u tr h rph d feraii of whtch Chiaa 
itiD oflfan A q i f ioBi immMs or tho dsnotiOL which oAon 
OS with tho MnoML Aon tho neoHrf^of nrittiBff on 
ij. To then priautivo fimne euoeBedi the rale of 
(ladiip Pffpt^ PoniiX tertigei of wUdi oio itill 
frmd in Oioeoe OBd BtHPe, RiibIIt liiilorio lift oppouiL 
^MKb ctoflBocnH?^* OHKnuioonoo* ovCLa oiot 

*TIm f oii e d choBMi wliich ^^^^■^ n^i^itHie hove oiidci^ 
flOBi la fho ODOiM of UilorT. h ii iiofOf inrnm n i tiHn with 
oMh otiMr thqr nqr eeen npoo ot^ject i fo oheerrotiuii^ hovo 
■ivorthflieM o iofaieotivo bond of ""*^*"*, TIm moibI eod 
tiMl DotioQe etrivo to ottaio miiiiis olwavo fiudaoMotallT 
the iiflM £ it ie the meeiie ehme which dienfl^ Thao ie en 
Untiij of die i nclqr the! raeppeen b ell the verietioQe in 

^gad kkMt(f or lo oiken, lo tk$ mi Uud off nay /iof 

paweh. Tbnii et Snt, one fiictor b eopramc^ phjncel 
Ibioe; it ie ooljr e questioo of phjreioel neede. Then little 
hf little knowledge opcne up e new way. Society eppeen 
ae e whole whoee memben ere united together, and the 
notion ie developed of duty to otheio and to the itate»^ 

Saeh ie the rarah of the etudy of the ethnolqgiod fivte 
which we heve briefly todieated. Ite oonoeni b to inteno* 
gMe the national oonecioueneei with a view to the tianefiir- 
aMtion into dear ideae of the vagne fedinge within oe» 
Hie haiiDrical development of aeoial notione leveale eqio- 
ehdiy a pfooe« of knowledge^ fimn an nnoonedooa ordinal ; 
iw it ie only by knowledge^ by a WMening procew beeed 
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npoo expericDoe, that tba individual MCi the iicuaalj ti 
submitting, in oonimon with otbcn, lor the dev«loi»eat rf 
hia &caltiea, to the rule of oustom end law. TU* waam- 
Kaoua reasoning, tlie boNS of moml fediug, k tariHbJ 
with oonsdotis elements, end spproeehoi eontautly Dsmr 
its ideal end. Hence it ooma that cvoy epoch, vUt 
believing its Dtortl law perfect, expeota a law itiU mm 
perfect and this expecbtfioa has new been «li i | i p oi H *ri. 

IX. 

The rdigiona feetiug aflbrda a ataiy of gnat ink 
and it has a diaracter of novel^, for Wundk ia eoe«f ■ 
vei7 small number of psychologists who have attenpli 
Whether it be from mutaken respect, or pmdeoc^ or <&»■ 
dain, it is gcaGnill/ cntirel/ overlooked. The problciB <f 
the origin and nature of raligious sentiment, in w liate w 
yray we interpret it, still arisos for recognition ; and tk 
role that this sentiment plays is too important to be B^ 
glected. The mctliod to be pursued Uen has been isili- 
cated elsewhere ; we must bc^n with the fikda of etknokif 
' and history. Not tliat we are oonoeroed with the hirtmy 
of religions ; tliat is quite aaotlier thing. But it is needfii 
by tlie study of facts, Uut is, the &ci8 of all fiicn ef 
reli^on, nulc and refined, to build up our psydbokgicil 
interpretation, and so discover the difEbrent proocaasa bm 
which tliese varied forma have arisen. 

The task is fraught with iosurmoootable <li<lM^^ltiiit^ mi 
if we consider merely, the hot strife of opioiona in tha ds- 
main of religion, it becomes evidoit that this fading oaa art 
be tmnsformcd into dear ideas. Furtha, tlia en 
imagination plays so great a port in religiooa oooocpl 
that it may wiell be asked if they on not aa moob tba woA 
of &nciy aa of feeling. 

Yet these &cia seem to prove that all ral^jiaa I^ m 
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allj, the wonhip of the fbron of nature. This is their 
comaKMi poiut of deporiurey snd their salieot poiDt of dif- 
favnoe. DiSereooes arise fixim the charMter of peoples^ 
the inilufiice of eztemal nature^ the oreative work of poet% 
the reflective work of philosophen^ and these iufluenoes oftea 
•Ditein hopeless ooofusioo. 

All the forms of worship of Am, China perhaps ex- 
cepted, are addressed to the changeless plicnomena of the 
atany heaTcna. CSuddea gives as son-worsliip in its puritj. 
Pern is an analogous case in the New WorkL But it is 
wofth J of remark, as showing the influence of nature upon 
religious ooooeptious^ thai the ChaMee rdigion, while 
passing from the open skies and uniform coontrjr of the 
EnphrUes into Pbcenida and the fertile region of Sjrria, 
ahni in bj rivers and imgularitaes of territory, takes on a 
ierrtdrkU charscter. Babylonish Mylitta becomes the god- 
dess of fertility fur man and beast Astarte, the qiposing 
divinity, presides in war. Thus birth and death are no 
longer ascribed to the influence of the sun. The marked coo- 
tfisi in the seasons in Syria and Phcenicia gives rise, in tlie 
ssme way, to a muUjplication of many gods from the original 
kw. Egypty as fiir as we can conjecture, had at first a wor- 
ship like that of Chaldca, but the influence of nature is seen 
also here. The rcfreiiliing overflow of the Nile is followed 
bjr seventy-two days of devouring heat ; this natund event 
becomes a myth— Osiris beaten to death by Typhoo and 
his seventy-two companions. In India and Perua there 
are myths of the same kincL The Vedas tell of the com- 
bat of Indrs the sun-god with glooqiy Mist ; and in the 
okl hymns of the Zend-Avesta, the Spirit of Ligiit strives 
with Demons of darknem. 

In this wonliip of the forms of nature, a tendency b 
developed more and more to permmtfg the goda. This 
tendency, very peroeptible in Eastern religkms, attained its 
kMMSt state in HeUenasm. 




From the remits teaclKxl, m may generaliae tlib aadi- 
BioD t tlie vorahip of tho fbrooB of nature taka en eaerf 
two forms. It b addntsed aomctiinea to fcgalar aad nb 
pIwDomena (Ciialdces, Egyptmns), aometiiiMa to ihufia^ 
violent, destructive i^icnoDieim (Jews and Indo-I^inipHi^ 
It tends m almost all cases to tha penoaiBoatioa of lim 
forces. 

Let us now attempt to interpret the psjpdiio proens hm 
wliich religion and caltus spring. Her^ aa wnrjwhm'm 
the domain of feeling, we Imve a ease of iuattiietivc eqgB> 
tion. Tbe mind reodvcs from cxperieDoe oertaia dtfa id 
eUburotcs them unoonadousl/ hy laws peculiar to ttsdf ; ad 
tlic result merges into oonsriousDees. How does tbe mai 
arrive nt tliU result T In other words, wliat u tbe intil- 
loctual process at the basis of religioiu seotimeot? It iii 
prooeu of rmsoning in analogy. Science tends to icfff iH ' 
its matter to the category of dear ideas : it ia gaioing gnmai 
constantly. But there is always a rcnduum called hy Wnndt 
ond others the unknowable. Sdenoe con penetrate it oeitlKi 
by induction nor by deducticm. Wliat, then, is our reoonnt* 
Analogies may be found lo all things and eveiywheie ; isd 
so analogy, although tlie most vague and imperfect of aE 
tho logical processes, remains when no other mode of iiaaw 
ing b possible. Mau in a state of nature aees e v wy a hai 
wills analogous to his own, in the thunder, in tbe ataia, Ac, 
and thus he forms the ounception of gods like to binwelt 
and diGfering from him only in the poasossioa of anperist 
power. 

But this is not all. ^Vhen the gods have tboa taken oi 
living form, they detach themselves from the phenosnaa is 
which they were first perceived. They beoome living be 
ings with a high hand upon human destiny. TliU lotdi Is 
another form of the religions idea : tbe nature-god HwrtrnriiT 
the fiite-god. 

One of the gnaaest ibrma of thia nligiooi wnptptioB ■ 
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fetidiiiiii. It has two disliiiguithing charactcristioB : Ist, 
the kkJ is ilittif goil^ ttoiiCy t troe, a broken urn, a 
piece of potterjr, as among the Iknibamiai aooonling to 
Mango-Pirk ; Sd, each indi%'klual lias his god to adors^ 
maltreat, or bum as the drcumstaocos maj require. The 
fetich is for the indi%'klual at finite altliougli it maj extend 
its power over a fiuniljr or tribe. Thus among the African 
tribes, when some disaster befidlsy the warriors go forth in 
war to oonquer the hostile fetich^ bring it bock in triumpli, 
and wunhip it The fetich is a fete-gud ; herein is the pro- 
feondljr egoistic charscter of this form of worship. 

It is geocndly undemtood that fetichism is peculiar to the 
lower races. But tlicre are incontrovertible fects whicii go 
to show that it is psydiokigioalljr poouble among cultivated 
peoples. Not to speak of fiiith in talismans and amulets, 
* we find that among the Greeks, the Zeus of OIym|His was 
Bot the Zeus of Crete, Ac. With Christians, the saints have 
special mirsculouA |Miwcni in diflbrent diaiiels. Tlie Virgin 
Mary has huudmU uf names according as tlie pilgrim bows 
at one shrine or another : and further, eoch erortu, each holj 
ioMge, upon his wajr, luis its own {leculiar i^-onliip/' ^ 

Next to fetichiMn there is tlie worship of animals as it 
existed in ancient Egjrpt, and is still found amoii;; the ne- 
groes of Africa, who worship tlie scqietit, the hyena, tlie 
crocodile, tlie ti{:er, the elephant What is tlie gvueais of 
this religious form? 

Wnodt answers the question as follows. To man in liis 
natund state everything astonishing is divine and e\*ery- 
thing that exists is astonishing. Not the lightning and 
thunder alooe, but the river that overflows, the leaves that 
tremble, the brook that murmurs, all are supernatural to 
hiai. The negro in particular is indined to attribute 
to animals ioidligeoos superior to man's. The ncgroea 
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of Bonico speak of a time wbcD "man undontood the )■■ 
giu^ of the bcnsts." Atwl tlw instinct of BDiaitli, ■ 
mysteriouii to us, ia still more myst^nious to tha wnp 
wlio can intorprct it only as a revetatioa of th« £tb 
notnn within. Thtis to man in a state of oatnn^ d ii 
inspirital, divine; everything spcalu. Tbo naringof lb 
wind, tlie cry of the animal, are vtmes of toror to )m. 
He takes a pebble witli him by chonoc and soeceok ii b 
enterprise : the stone bcuomcs tlie good spirit of his life 

FetichisiD rests tlicn uixin a pod /toe ergo prefkritt. 
One event follows another ; tlieacooiKliscnnaedbythcfiDt. 
It restii upon a perpetual fear of fate — fate whidh to ik 
ignorant ia tlie will of harsh and jealous gods and ii 
tnuuibrmcd by nor^iip into an artless <^oitim. lie ida 
that man crealet Ins own dcntiny belongs to modem dvit 
cation, and iti one of its noblest products. 

In fulichittm, flic suiienutturol power is embodid is 
phenomena; the god !s not yet become a distinct cntitT. 
An advaiwe t\prni lliie is seen in tlie worship of spirits wd 
phantoms. Tlirou);hout the vast country lliot etrctcbes (m 
the Urol to tlic sea of Japan, and from the Himalayas w tk 
south to the Arctic Ocean on the north, we find this belief 
dominant — among the Tartars, Mongols, llio nomadic Iiilis 
of Siberia, otid the dwellers on the bunks of liic OU smI 
Ycncsn. SliamaniHin, as it exists among the Obttak^ ihr 
Samoycds, tlic Jaki)ti^,<.^,, is another form of the some, TUi 
belief, as Wundt says, has been properly oollod the lUigi» 
of the Stfppea. In tlie sandy plains of upjicr Am, uiil 
and waterless, everything coospircs to hsllucinatioo. 1%» 
pkinttve groauings of the storm are mingled with the eri« 
of wolves and tigers ; the eye wanders cootioually onr 
immense wastes, while unknown noises strike upoo tha ar. 
Man, wasted with hunger and thirst, prey to burning fever, 
peoples these deserts with bntastio fbrmiy boni of ■ dwciiri 
imogi nation. 
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That worahip ooosiflts alwajn b the prodootkm attoAmsf 
withiii Uiitiogh artiScU mamt. Tlie Shaman prmt^ 
and the • u rocrer i of Finland and Lapbnd, danoe before 
the fire, beating drums with savage cries. And the priest 
thiows himself upon the ground when his eostasjr is at its 
height Two men tie a oord around his ncdc and draw it 
to the strangling point» when he awakes and rdates what 
the spirit has said to him. 

Tliis need of communication with the so-called super- 
natural world bjr means of hallnctnstion and eostasj, lias 
cziitod cverywiicrs : it explains a great number of &cts 
often badljr nndemtood in the history of religions. In 
Grseoe the mjrsteries of Samothraoe and Elcusisi the Dionjr- 
sia with their dances and orgies^ thdr soas of wine, and 
furious criei^ wera originall j onlj a violent means to eostaqr. 
Wine hwl tlie same part as opium in the south of Ask, 
hashiflh in tlie north of Africa, and the taboo in tlie islands 
uf the PadBc. In India and later among Cliristiansi 
&sting and ascetidsra served the same end and produced a 
morbid excitation of the nervous sjrstero that paiaod for a 
re%*elatioo from the other world. The Christian con not 
understand the ecstasj of the drunken Bacchant ; but tlie 
macerations of the hermit ara part of his solitary orgy ; 
and monks and nuns, on tlieir part, ardently clasp in tiicir 
arms fimtastic images of the Virgin and Saviour' 

To what conclusions points this rapid review of facts in 
the domain of religion 7 It shows first, tliat religious sen- 
timent, which ought to have some neosmary basis of knowl- 
edge, rests sometimes in the imagination, sometimes in the 
reason. Thence it comes, says Wuodt, tliat all polytheisni 
is monotheism and all monotheism polytheism. The simplest 
religions, as that of the natives of America, speak of '^a great 
Spirit;'* that of the negroes of the "^ great Friend;** that 



11, F 



WUXOT— THE WILU 841 

of PoljiicBia, of a Creator of the world, isc On the otiier 
hood, ludia lias its Trinitjr ; CSiristianity, its deified Buotii 
Among the Jews, Jeliovah is the natioiial god, bat bis ex- 
istence docs not exclude stnnge gods; later, moreover, 
the nd>bins imagined angels witli diflerent theistio funo- 
tions. Religions difier then in this, that sometimes a god 
disappears before the gods, sometimes the gods disappesr 
before a god : a fiict that is expUuned bj the pre-eminenoe 
sometimes of poetic imagination, sometimes of phikvophio 
reflection. 

In short, religions sentiment arises from two soaroes: 
observation of nature and consideration of destiny. Obser- 
vation of nature Icods to the worship of natural force, calm 
or violent The uncertainty of destiny leads us to attribute 
marvelous virtue to objects around us. Imagination gives 
form to tlie gods of nature and destiny. But while it 
peoples its domain with more numerous forms^ reflection 
works the contrary. It simplifies, unifies. It refen all 
the gods of nature to one alone, all tlie gods of destiny to 
a single Fate, and then unites the two conceptions in one^ 
a first cause. 

We have called feeling the forerunner of knowledges 
Religious feeling points out tlie rood to knowledge, to the 
highest knowledge tliot man can moke his own : the cause 
and tlie destiny of the individuaT and the universe, as fiir 
as they are realized in tlie world. But it attains strength 
only as it is based upon science. Alone it is weak, for it is 
only conscious knowledge that can give authority to feeling 
and set limits to the imagination. 
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The will, like consciousness, is incapable of exact defini- 
tion. To say that a conscious activity rules our internal states 
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and cztenml movoncota helps at little, nnoe die verjr idea 
of activitjr is funiished altogether hy oar voluutarjr acts. 
The will to Wandt (leaving oat An* the moaieDt the qoea- 
tioo of libertjr) is a primitive state, fundameotal to the 
swenes of the individual. Instead of considering fillings 
and impalses (THefe) as the fiist stages in voluntarjr devel- 
opmenti we must place the will as primal iact and birth- 
place of fiaeling and impalse.^ 
Volontaiy activitj is internal and cztcmaL 
As an internal activity it is confused with apperception, 
and is in fiict only a form of the same. ^ In the will, the 
soljeet knows his own act immediately.^ ** What we per- 
ceive in us in simple passive apperception is in part rc|>re- 
sentation, in part tlie feeling of an internal activity tliat 
grows with the intensity of the repre s en tation. Active 
a pp e r ce pt ion is distinguidiod from this simple phenomenon 
only in that it is accompanied by the oonscioasness of a 
plurality of di^posible reprcMntations, whence result qual- 
itative changes in the feeling of internal activity, aooording 
as the intensity of one or another representation is incroasod.'' 
As to the external activity (msoiftstod in movement) the 
author maintains tliat it dcies not mult from education, 
gn^ni;, and liappy accidents, by which the will discovers 
titat the body irt olKtlicnt to its commandu, but from tlie 
direct appcnncptiun of rrprcNentatiomi of movement ** Inter- 
nal activity of tlie will is given fixMU tlie firet in conscious- 
ness, for we have no cuosctousncM wttliout appcroeption : 
the external act appesrs as the realisation of the will Consid- 
ered as a simple phenomenon of consciousness, the external 
activity of the will is from the firet only the spperoeption of a 
repraseotatioo of movement The real movement whidi fol- 
lows, and the subsequent effect that it produces in ooo- 
and a p p ero eption. is a secondarv cooseouence. not 
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depcndittg exclusively upon tlie will. The ■ppereepdM rf 
a rqtnscntation of movenieat may take place wUboitdi 
real movement, when the organs ore diaeaaed or 

As to choice — it is a etate of the mature oooecioDaeii ii I 
which the number of voluntary impul&cs is grcollj incnHi^ I 
and there is ^tbcr such eqaiUluium as to ]Hwcot tlNCd» 
nal action or, vhile one prev&ila, the external aetmqrdK 
manifests it is aocfHopanied by the idea that inatad «f Ai 
prevailing impulse another might have detamioed tfci A 
" In this idea is the consooosDeaa of liberty." 

Tliis is a subject of endless ddmtft* But the adrodi 
of liberty and thcar advenorics mi^t figlit ctcniaUy, ■■( 
that each party occupies its own peculiar gnmiid aai wM 
leaves it. It is said on the affirmative : I have an iahl irf 
feeling of liberty, therefore I am free. On the DCgitiit: 
Eveiything is eubject to bw, therefore liberty ■ ■ 
illusion. 

Consciousncsa, says Wundt, tells ua aoe thing: thiCil 
are able to oct without internal or external < 
does not tell ns that we can act without cans 
ists are wrong in saying that the will is Bulgcct to oni^ 
therefore to compulsion. Their adi-eraarics arc wrong is 
saying that the will is not compelled, therefore is witbotf 
cause. Cause and compulsion are diSerent ideas. Co«- 
pulsion exists ooly where there is resistance. \Ve eaa sa 
say dut tlie earth is oompclled to move^ bat we can say lb( 
a man is oompelted to die. Yet both are sulject to nstam 
law. Where is the diffcreooc? The dificreoce m, Hm 
QUID, aa a conscious being, fears death and strives apioM a 

An important point we hoow — that everf volnnlaiyicl 
has its cause. Although we are ignorant of the caiac^ it ii 
unreasonable to deny it and conclude, as is aometimei doe^ 
that the will is a first cause, a prraiwM MODou; Oondo» 

' Jfwwtm ■■ Tkimmli, 1, II, tocfc M smUC 
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MM fwods &cU to at of which thif takes no aoooant But 
are the uttenocee of cooscioiiiiiefls suflkieDt? 

Let us look mt these fiicts and see whet thej repi J. Noooe 
will denjr that eodal phenomciui — marriage^ di voroe, suicide^ 
murder, theft— emanate from the indivklual wilL Thej 
are bat the total of the actkxis of individoal men. Statists 
records these fiM^ts, clawiifice and inteqirets them* And 
what doM it tench 7 Open the i^jiejgiie'sociabof Quetelet, 
and joa see thai social phenomena rocar with astonishing 
rq^burity : the number of thefts, crimes, misdemeanors of 
all kinds, marriages, etc., is aiiproxiniatdjr the same for sue- 
eessiTe years in the same oountiy. Tlius in Belgium, during 
aperiod of five years (1841-45), the mean of marriages was 
2642; the extreme deviations being + 46 and — 136. In 
France, during the long period from 1826-1 844, the number 
of criminals each year varied from 8237 to 6209. In London 
during the period 1846-1850, suicides varied from 266 to 
213. Further, the very variations, if we examine tiicm, 
can be referred to exact causes. It is proved that famine 
increases the number of crimes, diminishes the number of 
marriages. A groat epidemic, like cholera, diminishes the 
number of marriages^ but when the scourge is passed, we 
note a proportional reaction and increase. 

Evidently, then, social phenomena and consequently indi- 
vidual actions are subject to determinate causes. But it must 
be remembe r ed that in dealing with great maiMCS the ntatis- 
tician eliminates causes which act upon the individual. He 
prooeedsi like the physicist, to collect a great number of 
eases in order to eliminate accidental influences. The 
physidsi neglects these accidental influences because they 
are of no importance to bim. Even the statistician proper 
may forget them. But the psychologist can noC When he 
asks whether there is m voluntary action beside natural and 
social causes, some mikidmal cause, how can he neglect the 
small deviations, peculiar to individuals^ which furnish ex- 
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dusivdy tlie data for lib studjr? Besides, statfatio liaelf 
sliows that crimes, misdemeanoniy suiddes, vaiy with $gt, 
Bcx, fortune, rank, etc. In proportion as ¥re go into detail 
we discover more important individual causes. Yet if 
disoover them onlj as condanti. The individual &ct it 
its totality can only be explained on the assumptioo of tk 
existence of a /MnoaoZ/ootor. If we connect these two de- 
ments, we will have frcMn tlie statistician the exiemal csoM 
and from the personal fiustor the inUrnal cause of voluntuf 
action. 

This is the reply to the question put above. But wbit 
is tills ^^ personal fiictor '' Uiat is to be so strangely insert^ 
in the scries of natural cause and efiR»t 7 It is a cause of as 
essentially complex nature which we may call by another 
name : eharactcr. ** Character is the only immodiiate ctott 
of voluntary action. Motives are mediate causes only. 
Between motives and character as causes there is tliis grat 
difference, that the former are conscious or liable readily to 
become so, while the latter is absoluldy unconmsiousJ* This 
personal factor is then ^^a dark point,'' as it were, in the 
brilliant light of causes, effects, and motives, which are all 
knowable and explainable by the general law of causatioo. 
Experience can not tell us immediately whether this personal 
fiictor is subject to universal causality or not '' When we 
say that the character of a man is a product of air and light, 
of education and circumstances, of food and climate, that it 
is necessarily determined, as every natural phenomenon, by 
these influences, we draw an entirely undemonstrable con- 
clusion. Education and destiny imply an earlier dianK>- 
ter, to be determined : we take for effect that which enters 
earlier as part of the cause.'' 

Pushing the question to its limits, Wundt remarks that 
there are two possible hypotheses on the nature of this per* ' 
sonal &ctor : either character is a new creation in eadi in- 
dividual ; or it is the product of conditions inherent in 
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€trlier goMntiooii The ftnt aoooitk with the dodriM of 
izttjr of qnoMi; the mooiicI with the theoiy of evolotion. 
Ob the seoond theoiy, the germ of eharacler would noi be 
the pfodnet of a fm uoiotelligible Will, blindly dietribotiiig 
ki gifts; but it would ramlt of oeoewtj fiom the oooetitiw 
tioQ of the poieote and the oooditiooe of gCDentioo.* 

The pioUem of the origb of eheracter is that referred to 
the qoeitioo of ivjrchio horeditjr, thsi is, defiottdjr to a &ot 
of neoenitjr. But this qiMitioo is befood the limits of 
e]qKrimeDtal (Mjebologj^end we rettun to our eurlier poii- 
tioB thit the will is a partioiilar igpfot of apperoeptioii* 



ooiiiciooaif: 

All the states of which we have now ffpoken, peroeptioOy 
re|iff es wita tio n, idea, fediog, vditioOy form the contiouitjr 
called coosaoasoesiy of which ooljr tautological definitioos 
CBD be ibrmulated. Its ftindameotal charMteristaOy given 
in experience, is unitj : its condition, tltat mental facts be 
united and oo-orJinated according to law. 

The pbjrsiological basis of the unity of conscioosness is 
the continoitj of the nerve sjstem, and this excludes the 
pssAbility of divem kinds of coosciousnem. MTe can not 
admit a determined or^on of consoousnesB, in the ordinary 
snss of that wonl, for each rq^ion of the nerve sjntem 
hss its inliufnce upon reprcsentst io n and feeling. Yet in- 
vsitigsrions on the nerve systems of the higher animals 
show that the grsy matter of the brain is more intimately 
connected with consciousnem than other parts. For there, 
not only the different sensor and motor periphcrsl regions, 
but the connections of the second order in the cerebral 
pm^a^ cerebellum, 4a, are represented by special 

II^puSSl 
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ooida. It ifl, therefore, the peculiar functum of the cortiol 
hyen to ooniiect immediateljr or mediately, all the stales of 
the body whoee fuoctioD it is to awake cotiactoos represents- 
tioiL Id tliis sense only can we say that in the case of man 
and probably of all the vertebratesi the cortical layers of tin 
brain are the organ of oonsdousnessy yet without foigettio; 
that the function of this oigan presupposes the subordiuti 
central parts (corpora quadrigemina, optio ♦Jiftlami^ ^]^ 
which give, in all probability, the synthesia of sensatioo.^ 

Considered in its pqrchological aspect^ consctousneaB ii 
a unification, an activity that essentially unites^ oombim 
Two principal phenomena show it forth: the fonnstioo 
of representations from impressions; the succession of rqn 
resentations. 

Each representation appears to us as the combinatioD of 
a phirality of sensations. For example, we assign to csch 
color its place in space, we co-ordinate it with a oerttia 
number of accompanying visual sensations. Pure seoss- 
tion is an abstraction which never enters into consciousocsB. 
Yet psychological and physiological analysis constrains usy 
none the less, to maintain that it is by a synthesis of sen- 
sations that our representations ore formed. We must, 
therefore, consider this fusion of elementary sensations in 
every act of representation as the characteristic mark of 
consciousness. 

Further, the succession of representations is given imme- 
diately as cohesion, resting upon the internal and external 
conditions of representation. Their reproduction and asso- 
ciation are necessary manifestations of consciousness. A con- 
nection of representations disposed according to law — this, 
from the psychic side, is the form under which we know con- 
sciousness. 

We hi|ve seen that Wundt maintains, by analogy with 
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the diiliiiGtioQ csUbliahed by physiologisto between the 
vinal Jiddf which it krge bat vague, and tlie visual poitd^ 
which is small but eiad, thai there is a distioctiou b con* 
acJoumess betweeu peroeptioii and apperoeptioo. That 
whidi enters consciousness in a general wajr is perceived^ 
that to whidi the attention is directed is apperccived. At- 
tention mariu then the most exalted moment of the menial 
lifis. Subject to external or internal, piiysiologioal or psy- 
chological influencesy it is alwsjrs accompanied by a feding 
of tension. So that, taken as a whole^ the act which physio- 
Iqgical pflychology seeks t6 interpret, embraces tlie follow- 
ing moments : impression, transmission to a nerve centre^ 
entrance into the field of conscioasneBB, pasmge to the par- 
ticular point of a |>p crocp t ion, voluntary reaction, tians- 
miflioQ by the motor nerves. 

It is imposuble, without extending bqrond bounds this 
study already so long, to follow Wundt in what he says on 
movement, language, morbkl states of ooosdousoesB, and 
animal psychology. It must suffice to have indicated his 
method and shown the variety of questioos treated. It 
remains to speak of his experimental work : to this tha 
next chapter is devoted. 

We can not conclude this exposition, however, without 
saying some words upon the theories recently put forth by 
Wundt in his Lo^ik^ and showing in what measure they 
modify or supplement his earlier work. Their influence is 
seen most strongly in the important part aariignod to tlia 
activity of apperception, of which we have already said so 
much. 

States of consciousness may be consklered as depending 
immediately upon the organism, and their study, therefore, 
belongs to psychophyrics and physiological psychology. 
Their ultimate law b that of asMwation, analogous to the 
laws of phyaiciL 

But apparotptaoo, as indicated above, is identical with the 
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ynilf in a aente tatioooiiioiii^ and pvm uoitj to rcpitaai l fr 
tioos or states of conadoasDeai : it is a synthet io principk ' 
To it the ooDoept of tlie soul is ultimatdy reduced. Tbm 
are only two ways of coiiedving the soul, snya Wondt; 
as a substance and as an act To the first conception b^ 
long all the theories according to wliidi peydiio fiM:ls an 
manifffftationt of a hypotheticol substratum, a sobstanei 
material or immateriaL According to the aecood, th 
psychic is pure actuality, immediately given in the mani- 
festations of the mental lift. Hume, Slant, Fibhte and 
Hegd are r c p r o s cn tatives of the theory of actnalt^. Bqr- 
chologjr cannot, like the physical sciences^ attadi to itidf t 
metaphysical concept outside the fiict of internal peiceptio^ 
or allow itself to be embarrassed with the useless hypodi»> 
sis of a substance, to hinder all progress in the explanaticA 
of phenomena. lutemal activity can not be compared willi 
external activity, as experience reveab it to ua, althoi^ 
we use tlie same word for both. It is not a simple hap- 
pcniug; it is an apperception ; our acts of logical thought 
are always connected with an immediate feeling of spon- 
taneity. And this spontaneity is not something external to 
the activity or distinct from it ; they can be logically sep- 
arated, but not in fact. 

We indicate this theory very summarily, for it leavei 
the sphere of purely empirical, and leads to general psf 
chology.^ 

^See a detailed ezpoulko in Um orticU of JL I^whelier, alnMr 
cited. 
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CHAPTER VIL 

DUBATIOX OP P8YCHI0 XCIB. 

I. 



ALTnouon not esdoMvelj their work, the reBeardieB no 
mre aboat to oonsider in this chapter are ki^gclj due to 
German phjriologista. CSonuncuoed bj Donders lev than 
twenty years ago, a series of memoirs has since been pob- 
lished, of which the Uteit dates 1877. 

The problem of the duration of psydiio acts seems to 
indicate most dearly the oonm that psjrchology must 
punoe to become an exact science. Considered in its 
ttsential points, the method of procedure consists in: 
dKiosing a well-<letcnnincd question, gathering the imme- 
diale data of consciousness upon it, interpreting these by 
means of reflection, on the part of self and otlicrs, and, 
finally, attaining, if possible by actual experiment and 
measure, a truly sdcntific, objective, and verifiable statement 
of tlie time period. 

The common fact which serves as poiut of departure is 
this : we think sometimes filter, sometimes more slowly. 
It is a matter of universal oonsdousueak In times of ex* 
dtement, anger or dr»d« our ideas are prcdpitated like a 
torrent, rushing togechcr as in a storm, and the triteness 
of the figure indicates our familiarity with tlie fact. 

But reflection goes further. If accustomed to analysis, 
W9 are able to submit to ddkate examination theie vic»lent 
f^fffn AnA their contiaries, faaiii* itddiuM wUbl 
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the mental life. We can wtaij npecaally &cl* •mtiA m 
Icee sabjcctiveio character md more open to analpiL Tb 
it has been asoortuned that tlienpidity of tbai^ii|» 
di^ous in dreams,* delirium, aonie forms of 
acute mania. -On the other hand, thoi^t is dnggaA wA 
the idiot, the half-witted, and in certain kiods of panlj ' 
The ideas of euch patients are so di^Dted that any ose I 
pcnxsve it nt onoe. Hwee and kindred Acta angtff^ 
tdcnlific intenwt, and thn>w light oo msoy quertioBi. TW 
show, for example, that our solgective approoatiaa ti im 
depends entirely on the rajudi^orsUnrnnaafoartlN^ 
When Thomas de Qutnocy, the oeldnatod opuua mta, 
increased his usual dose, Itc believed " that in one night b 
hud lived a tlioueaud ycam, or, indeed, ■ lei^h of tim 
tlmt exceeded the limits of all human expcricnoa." 

We may go etill furtlier. Instead of these estimattsof 
the internal sense, which are always vague and are ai^tUcsUi 
only to a scries of state*, we propose to measure the isA- 
vidiul state of consciousness in its dutatifMi and with n 
\-nrintions, by means of exact apparatus, 
" Tliis work is recent, and, as may well be believed, very fir 
from complete. Not to speak of the great diflScuItica vUik 
tl>e experiments present, there have been many pnjabof 
to ovcroomc. Mullcr himself considered every attempt flf 
this Itind eliimerical : and the fint saggcstions cams aS 
from physiology, but from a science that aeemed eoa- 
plctcly foreign to studies of this kind, ostrDnomy. Feri 
hmg time, too, these suggestions were not takeo np^ 

Id 1795, Moakclyne, astronomer in the obacrvatoiy M 
Greenwich, noticed that his anistont Kinncbrook alw^ 
noted tlie passage of stars across the meridian from OlS^h 
O.S" too late, and thinking snch negligence h 
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dischaiged him. Lster, about 1820, Bend, while oom- 
ptriog hb own observations with those of otiier astrono- 
■MRi cppeeialljr Strove and Aif;ehndery fimnd that they 
were alwajs in advance of himaeir, and in hb searoh for the 
eaim of thb diSerenoey d is o ove red the penonal equation. 
Aeoocding to the method of BnMlh^, then used b the obscr- 
vatorieii a telesoope was emplojed in which was stretdied 
a thread so fine that the exact instant of the transit of tlie 
star in question could be noted. A pendulum beating seo- 
ends was used lor the observation. The observer had then 
to unite two sensations of distinct orderii one visual, the 
pasmge of the star, the other auditoiy, the beat of the 
pendulunL Yet thb would be simple enough if the sensa- 
tioos wers simultaneous; but thb ocoun lardjr and bj 
chance^ the beat of the pendulum veij aeldom coinciding 
with the pasmse of the star. In fiwt thb b what ocoun : 



Suppose the thread b at M ; the first beat of the pendu- 
lum b heard when the star b at e; at the second beat the 
star has crossed the meridian and b at €^. To give the exact 
instant of its passage the astronomer must fstimate the dis- 
tance s M, aS| for example, two-thirds of r c', the distance 
paased over in one second. It b in thb subjective estimate 
that ohserveni difli!r. 

Diflerencss due to the penonal equation sometimes 
amount to mon than 1 second, but oftener fidl below 
Ojy\* Thejr varjr with houn of the da/, the momentary 
fiKliagi of the observer (droulation of the blood, nervous 
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fiitigii^ Ac), mid nujr be raluoed, my* IVoIf, bjr ■ 
and holnt, to 0.1". Besael explains thcK difiercnoos faf 
nyingtbota viauul lod an auditwy impraaion oan not bi 
unmltaneoiuly oomporod, and that two obaerven nqnin 
difierent lengtlia of time to superpose the two impraMKNM. 
He adds with reason that the diSercnoe is greater still if 
one observer posses from sight to bearing and the oUmt 
from heoriDg to sight. Yet he docs not seem to aas^ a 
great euough part to manory. Hie eomparisoo is nally 
mode not IxAwoca sensations of difierent orders nwfdjr, but 
between present fUcts nud past &cts (for example the pen* 
tion of e). " It is certain," says Wolf, ** that at tbo mooaait 
of the passage, the obscr\'cr dooi not hear the stroke of the 
pendulum, iHit an internal stroke which his tlioiigfat substi* 
tutes fur it, just as the musician does not wait for the stroke 
of the director's baton, bnt cotclies himself the rfaythmie 
advance of tlie measure. Tliis is no more the saperpoaitiMi 
of two sensations from without." The fiiet that memoiy 
intervenes licrc is very important for the psychologist. It 
indicates the possibility of a oomparison in duratioa of a 
present state with a past state. Thus we see, from this 
case, that a lonjier time is needed for the reproduction of ■ 
stntc of consciousness (ban ibr its production. 

[Ancr astronomy, physiological exjterimcnt opened the 
u-ay fur new lescarcli. In 1850, Hclmholtz, eanying out 
a program of experiments suggested by Duboia-Reymond 
some years previously, measured in an exact way the tima 
of the transmission of nerve action tlirou^ a given ncrva 
length. He excited the nerve near tlie muscle with whidi 
it acts and noted the time lictwccn the excitation am] tba 
ountractioD. Then repeating the ex|)erimait at ■ point 
more distant from the muscl^ he tnuoA the time longer. 
Tliis retardation gives data for calculating the Telodty of 
nerve transmimion. 
Tba experiments of Helmholtx have been taken up lj|r 
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diilereot acieDtiali^ Dabob-Bejnnond, Mareji HiiBdi, 
Scbebkc^ Jaager, Baxt, Ac^ Ac^ who have studied nerve 
tnnnmiMJoo with gimpler «ppeimtm» and in the most varied 
eonditiooi^ and have exporimeuted upuo aemor as wdl as 



These experiments are ooljr an introduction to the 
problem before us : the messurement of the duration of 
psfchic acts. Yet thqr do more than indicate the route : 
thejr furnish the dements essential to the calculation. Let 
us mark wdl the eonditiooe of the experiment The sub* 
jeci feds a sensation and exhibits it in a reaction, a move- 
ment Sensation, the initial moment, and movement, the 
final moment, are alone accessible to our methods of measure- 
ment A period of time dapees between the two^ of which 
pait is occupied with centripetal and part with centrifiigal 
nerve transmission. These two periods bdog known, the 
dunoion of peroeption, the psfchie act proper, becomes mora 
essil/ aocesMbie. 

The direct messurement of this dunUion was attempted 
about 1861 bjr diflfereot expcriroentcra, particularly Donders. 
He remarked fint that the pkymologieal time^ that is, the 
intervd between the exdtation and the sign of reaction, 
varied aoooitling to the exdtation emplojrcd. If it be a tactile 
improssioo — pridcing the hand with an imliiction cdl — tlie 
reaction takes pboe after f second. If it be an auditorj 
impTBBsinn, | second. For a visual impression, the time is 
further len||;thened to ) second. To determine exactly the 
duration of the psjrdiic act alone (peroeption and consequent 
volition), deduction must be made of the time neoeamrjr for 
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nerve transmiflBion. Doiklere and Jaager contrived various 
expcrimcntis with this in view. 

The method employed is briefly tliis : the subject is told 
that he is to receive an electric sliock in the right foot, and 
that he must react with the right liand ; the physiological 
time, as we have secni is f second. 

The experiment is rejieated under new conditions. The 
subject docs not know whidi foot will receive the Aotk ; 
but he is to react with the Imnd on the same side. A cer- 
tain indecision results. In this cose, the physiological time 
is longer than before. 

We Iiave here an extremely simple psychic act^ since it 
is reduced to a comparison of two peroeptions, one real, 
the otlier possible, and an action in consequence. Tliis 
experiment sho^TS that the most elementary ^state of con- 
sciousness lias a measurable duration. Donders applied 
the same process of experiment to visual and auditory im- 
pressions, and reached analogous results. 

These curious investigations were continued by Helm- 
lioltz, Mach, Vieronlty Baxt, and more recently by £x- 
ner (of Vienna), in an important {taper bearing the title: 
Expetimeffdal Lwesiigaiians on the wmpled pstfcliic Pro- 
oesics}' This physiologist makes use of sudden electric 
impressions on the skin, retina, eta On a c}'liuder 
wrapped with charcoal paper, the excitation b first recorded, 
and then the reaction of the subject, by sudden pressure 
upon a lever. An interval separates the two records on 

* ExpenmenkUe UrUenuckungen der einfaehaien pmfehUchen Proeeme in 
Pfuga'a Archw, 1873, voL VII, pp. 601-6G9. The iMtnimenU used to 
measure the duration of psychic acts vary with dlffereot ezperimeoten. 
One may use the chronosonpes of Pouillet and Hippi or the registering 
Apparatus of KriUe, Hankel, etc. For descriptions of them, see the works 
cited, and particularly MArqr, Du mowMmad dang U§ JtmdumM de la vie. 
For the other AUthora dted, see Mach, SUguntberiehU dfr Wiener Akod^ 
rol 61, p. 142. Vierordt, Der ZeUmmm naeh FsrraeAsn, 1868. Baz^ 
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the chftTOoal, and as the drcnlar vdoctijr of the qrlinder is 
known, the time of the reaotioo cui be oalculated neariy to 
the ten*tlioiiflUKlth of a aooond. 

Einer, wboee results we give later, has studied with oare 
the aocidental oonditioos of the phjsiologioal time. Above 
all, the degree of oflfii^joii has a verjr marked influence. The 
greater the attention, the shorter the time ; when attentkm 
is at its maximum, the time is at its minimum. 

The time varies also aooording to the oigan afibcted, and 
the point of the bodjr to which the exdtant is applied. 

Age has an influence. Eisner found the minimum of 
time :a 0.129y for a joung man of twenty-two jream; 
and the maiimnm ib 0.9962^' for an ok! man of seventy- 
six jeare. 

The experiments of Wundt must be added to thoee of 
Exner. In hb Ph g mo l og k a l Pm/eholcgy^ he has gathered 
together the woric of his predeoessore and added his own. 
We will take him as guide in the following exposition. In 
fiict, we And in him, as is rarely thecase insudi study, at once 
the physiok)gioal data and tlicir peiyclioIogHsl interpretation. 

We may mention Anally the recent investigations (1877) 
of J. von Kries and F. Aucrbach, which, as we will see 
later, deal with a special point: the time of discernment,^ 
that is, of tlie intellectual act alone. 

IL 

We must notice, from tlie firat, that the time whkrh 
elapsei b e t ween the excitation and the reaction involves 
several phenomena of diflerent kinds. Exner, who has 
analysed it very minutely, finds in the whole time the fol- 
lowing moments: 

IsL Time occupied by the transformation of the force 
of excitation into nerve foros (sero when the nerve is 
dirsetly excited). 
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2d. Time oaca|»ed with the tnnamiMifm of the csdtk- 
tion through the nerve to a uerve ooatre. 

3d. Tinio oocapied in tnuwnitting the escitatiao thnnth 
the ^inal oonl (aero for the cnnial nervw). 

4th. Time nooeHBuy for the tnmefurmntion at the e»> 
tres of the impreeuon into motor excitation. 

6th. TivM of tmusmitBioo of motor cxcttatiaD thnqgh 
the flptnul oord. 

6th, Time of tnuumiMioD through the motor atm, 

7th. Time neoeMoiy to muscular oootraetioa. 

Of these dii&rent dements, it is the fourth whidi eomns 
us. The othcn ore known, dctcnniocd— ezoept the Srt, 
whicli has bccD studied for the retina onl/, and without oaa> 
elusive rcsultn. 

AVundt, who has alw mode an onalyBis of i^ysiologicol 
timc^ 8lio\v8 tliat for psydiologicol purposes, these difibiait 
clcnicuta may he ledured to two principal moments.' Tbt 
ptiyuologicol time, as a whole, comprises : Ist, transmiiwoa 
by the nerves to the centres ; 2d, cntmooe into the vianil 
field of conaciousneas or perception; 3d, entmooe to IIm 
visual pmnt of ooDsdousucss or apperception ; 4lh, tiue I 
necessary to volition ; 6th, tnuumission by the nerves to tl» 
muscles. 

The first and lost of these elements may be oonsid- 
crcd purely physiological. Tlie otliers are psycho^ys- 
ical io their nature. We have reason to believe, says 
Wnodt, that tlie impression whidi acts with suflScicot 
force upon the central parts, enten thereby into tbe 
visual field of ooDsciousncBB. A special effbrt, felt within, 
is necessoiy to give attenti(Ki to this impresaioo, aad it 
is by this efibrt that appcneptioa is distinguished fnn 
penxipticHi pure and simple. The duration of peraeptkn is 
thus containfd in tbe duration of the tensor traosmiaioa: 
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U it at^oooe the last act of the phjrsiolqgioAl fad, and tbe 
inl act of tlie pqrcboiqgioal fiict By doratioa of per- 
cqitioo we most therefore uodentand both the time of the 
eicitation of the aeoior nerve oentrei^ and the time of the 
eotianoe <^ the impreasion in the field of eonacioaanem. 

On the other hand, the time of volition aa eonnoctcd in 
the aame wmj with the time of the motor or oentrifiigal 
eicitation. It ia a oontradiotion of fi»ta to maintain that an 
act of volition may be completdy aooompliahed before the 
■Mlor eicitation of the nerve oentrea bqpna. The btcmal 
acnee^ at leaat| givea na the two (acta aa aimnltaneoua. 

Thua the excitation of the aenaor centrea and perception, 
the excitation of the motor centroe and volition, are given 
each aa a peyoho-phyaioal fiMt There remaina another 
dement: apperception, which aeema at fini to be purely 
piychologicaL But it ia not aow Without stopping to 
examine the diflferent hypothem that may be uiged upon 
the nature of this state, it is certain thai it is always ao» 
eompanied by a feeling of tension or cflbrt ; and this feel- 
ing haa necessarily, as pliysiological basis, a iact of central 
innervation. In many cases it is impossible to distinguish 
certainly apperception from volition, aa to dumtioo* We 
may, therefore, comprehend thcro under the common term 
dunUion of reaction, since eadi consists in a central reac- 
tion against the perceptions which enter consciousness. 

To sum up, then, the pliysiological time b finally r»- 
aolved into two physiological fiMt a s ens or transmission and 
motor transmission— and two psychological fi^ia, duration 
of perception and duration of reaction. The time of Irana- 
mission is known. It is more difficult to determine the 
relative durstion of the two internal acta. Yet it is done by 
experiments designed to complicate or fiidlitate the acta of 
perception and reaction, and indicate b what cases the 
variations in duration ara to be attributed reqieotivdy lo 
of these pajrobok^gical nets. Therebakst 
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alum, involving new and often impoKiblo reaeMiA ; k 
deoompoae tbe duration of leoctioa into two ftt*, appcf- 
oeption and volition. 

' The 4<a^ of tbe pnUem baviog been wril iiidiated,bt 
ns enter now into the detail of ezperiini;pt and ita tmJiL 
Wo maygnmp the difEeront oaaes lAlidied under tlie Ukm- 
ing heads: 

Int. ImprenitHi known bid not detenuoed ■• lo tfa 
time of its appcanuoe. 

2d. InipresBion known and determined aa to it* tima 

3d. ImpreBBi(Ki ncitlMV known nor detonnined as to ill 
time. 

4th. Imprcmon accompanied or followed hf aagtbcr 
impression sometimes llkc^ Bomctimcs unlike. 

6th. Hcgulor series of perccptioos in wliioh a new po^ 
oeption ia intcradatcd. 

Gth. Mixture of internal states and peroeptioDS, aUowisf 
the mcosurcmcnt of the duration of these p^diie acli 
during reproduction. 

7th. Duration of disocmmcut, that is, ofthemoatasaplt 
intellectual act token alono. 

I. We will examine tho lint coa& The sol^ect of tk 
experiment knows that he is to experience a tactile Tinsl, 
or auditoiy eensotion : oil his attention is o 
single nndetermioed point, tho instant of its i 
In this case the physiolo^col time is about ) '""■mdi It 
is a little shorter for impressions of touch and aoond tbn 
for sight Hie e:qieriment8 of Wundt giva tho ibUowiB| 
aumhers; 

Soond ai67 or BboM ). 

Touch OnS " " i. 

sicbt oia ' « ). 

The mean figures givm by other o b a arvai ^ Hiradi, Hsa- 
kftf Exner, Auerbacb, and Kric^ arei 
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Smud <U40^ olims, 0ii3M^ am, aisoi 

ToMJi €l1«1; €11646^ ai07, €l14«, ai 17, 

Bk^ OSOQ^ OSM^ <UM6^ €l191, aiOS. 

Dot, as Wundt remariu, tlie ezdtaots employod to pio* 
dooe the Uuca oiden of semttioo are &r from bciiig1»f the 
MOM iotcoiitj. We have no means of oomparing tilings 
as disMmihr as a noise and an deotrio qiark. Yet diflbv 
enoes in doretion majr be dne to diflferenoes in the intolsitjr 
of the obfeotive oanse. To solve the problem, the sensa- 
tioos eompared must be refened to the point at which thef 
reach the ^ thrediold of ezdtatioQ,'' the peroeptible mini- 
■Mm ;* for there thqr are eqnal in consaonsnesB. Setting 
out from the peroqitible minimum, Wondt obtains the fol- 
knring fignrei^ as mean result of twentjr-fiior observations: 



..... a»r . . MM iiiMam, OXNWL 

8k^ OiSSl . . « « 0i)677. 

. . . .OlUT . . • • 0L< ttt4 



He coododes that the eooditions of nerve transmissioQ 
remaining the same, ^ the dumtion of per ce pti on and reao- 
tion is oonstant when the excitation is at its minimum*'' 
EIzpcrimeDt sliows further that the phjrsiological time 
diminishes in proportion as the intcnsitj of the excitation 
increases. - He has two pieces of appamtus, one a ball 
weighing fifteen grams let &1I upon a surfiMe, the other an 
electro-magnetic hammer, with which, when the height of 
the ball and hammer and, consequentljr, the intensity of the 
sonnd that their fidl produces are changed, he obtains the 
fcUowing results: 



omm aiei. imi ojit. 

e4S ai7C 4 €1145. 

aiee. s aiai. 

M aisi^ 



»TfciiiHiiMiwUniilBHor«dttk«(tMiil iiSiy, 



( 



OP rsYcmc Acn. S61 

. These two series of experiments show cleariy tlie iovene 
ratio, already enunciated, between the intensity of tlie exci- 
tation and the physiological time. Withoutdoubt the time 
of nerve transmission enters Iicrc. It increases with the 
intensity of the excitation ; but the quantity by whidi it 
increases is so small compared with the total physiologicd 
tin^e, that it is necessary to carry the difiereooe to the 
reckoning of the perception and reaction. '' 

How is tlie physiological time to be divided between 
perception and reaction 7 It is difficult to say. Yet the 
conditions of the experiment throw light upon the ques- 
tion. In cases of minimum perception one finds bioisd^ 
at least in many cases, in a state of doubt wliich lasts s 
certain time ; he asks, with indecision, whether an impros- 
sion has really been mode, and feels dearly that this inde* 
cision takes a given amount of time. Now it must be 
remarked that a state of this kind arises not only in coses 
in which the judgment is suspended, but also in cases in 
which the impression b clearly above the perceptible mini- 
mum. 

In what relation, then, as to duration, ore the tvro 
elements (ap]Krccption, volition) which are included under 
tlie term duration of reaction ? In some coses they exist 
in consciousness as two successive acts, but they are nearly 
always given simultaneously in one and the same indivisible 
moment Yet it can not be denied that the conditions of 
the experiment render very probable this conclusion, t. e., 
that the duration of volition is very small and the laiger 
]xirt of the reaction must be attributed to apperception. 
The conditions of the experiment are in fact such that the 
register is made with mechanical exactness, and, while the 
attention is concentrated upon it, the voluntaiy impulse is 
almost instantaneous. 

Another fact in fiivor of this conclusion is this; it some- 
times happens, that, when an impression is eagerly expected, 
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•o CBtirdjr diHerait impwion k wgii tcr ed (light initnd 
of •ouimI) ; and it is knowo at tlie xtrj momeiit the move- 
mMit ia mada. that tha ■***«*^*ig^ has been ooounitted* 

IL Tha fengoipg azperimaila majr be aimplified bj 
pladog the aabject b coodiUona such that hia effivt in 
attcntioQ ia niled oat To do thii^ it ia oalj neoeMaiy that 
the chafacter of the inpieHioo he ia to cxperienoo be en- 
tivdjr nnderalood, and all canae for indodaion removed. 
He knowa befixdiand the nature of the aenaation (aoond, 
l%bt, etc) ; fbrther, iti appearanee ia annotineed to him bj 
a aignaL Thna a lominooi or aoditoiy impremton ie pr»» 
ceded bgr the beat of a pendnlnm that indicates to tlie 
aobjeet the exact moment at whioh the impression is to 
be made. 

The phjsiological time is then conaidersUjr rftstfwt sfc eJ , 
With the nee of the ball qniken of above, whidi; bj a 
aimple anmngement, can be made to strike a ring befi)rs 
or after ita fidl, and thua produce a aoond, Wnndt estab- 
lishm the following di l fcren om : 

""••*■• \ Willi ilfMj. J04I7S 17/ Kooibtr 



^FbDoroaSa:^ wUk ilgii^r^ ai7S 17/ 



or 

•iptriflMBliL 



' The experiment shows that when the constant interval 
between the signal and impremion increases, the physio* 
logicsl time diminishes. Further, repetition and habit 
have a verjr great influence upon thb diminution. In a 
kM^ aeries of cxperimentt, the external conditiooa remain- 
ing the same, the ph7Bk>k)gical time grows verjr small (soma 
thousands second), perhaps aero. 

" The diminution of the phjrskJogkal tame is explained 
bgr the extrenm stats of atlentkNi : it preventa all dekj b 
the peroeptKNi and rmotkm. But how can thia time bemna 
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KfoT Id actnal experinuot, all tatiM for indaaMn bcbg 
' removed, tlio wiljevt tcwla to make his nxnrcnicnt of n» 
tion ooiucida cxactljr with tlw impmrioa penrind, mi 
thia is sooomplisbed after rcpoRted ■ttempta. In erta 
eoea, the atteotioD ia n active tbat tlic imptvmoo ii p» 
ccivod br/ore it actually takes plaoe^ and M the ilata rf 
motor inncrvotioa is at its ""»■■""«", the liiliiai MImi 
the peraqitioo immcdiotdy. ' 

- Exner remarks that in sudt niud cxprnmsl^ Ac 
practiced subject knows very well whether kia tv^rttt ii 
good or bad, although the differeooe felt in aach a am b 
not more than some hundrodtha aoooiid ; and he knowi k 
by the diSerencfe of interval-whidi he peneiveB bt t we tn As 
impresBion and the movement This showa what otB- 
ordinary precision the internal sense may attain in invHt^ 
gations of this kind. 

III. Instead of simplifying the expmmoit, aa ia te 
' prcrediiig caee^ we may oomplicatc it. 

The case of least. complication is this : the Baton of tk 
inipressioa is known, but the moment of its appeanuwe aid 
its itUensUy are unknown. Suppose there is a single anditoiT 
imprcsnon, and intense and feeble sounds follow witbool 
rule. Jn this case, the physiolo^ral time is alwaya i aem ia d. 
Wundt made two series of experiments, one with nmibrB 
changes, the other with changes without rule : 

I. Unilbnii dunge. - 
InlMiM KMind . > . .0.11S 
FmUnnuDd . . . .tklST OSM 

The physiological time is further increased when a ieebli 
sound is suddenly intercalated in a aaries of i 
and nee vena. Hie duration may rcadi 0.4 to 0.5 • 
In su(^ coses, the diflferencos can be attributed neither to 
the duration of the peroeptioD, nor of the tranaainioa, fatf 
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to the dunilioo of tlie readien. Thh dtuitSoii incrauns be« 
cHMe the oooditkxM of the experiment are euch that the 
atteotioo b taken off goanl ; the earlier effint to simplify 
the work ofapperoeptioo is wanting. In ftot, the oonditiona 
of inncnrataoo are the same here as In the other experi- 
ments; so that the diflfemco moii be looked for ehio- 
where* 

A more eomplioated case than the prooeding arises wlien 
the impressioo is entirclj unexpected* Its result is a 
lengthening of the phjrsiologioal time. This esse arises 
sometimes aocidentallji when the sul^octi instead of giving 
attention to the expected impressioo allows it to be diverted* 
It maj be produced artiCdally bjr breaking in upon a series 
of long intervals with a veiy short intefvaL Tlie physio- 
kgieal time is then lengthened to } or } seconds The 
lengthening b least| althoogh still noticeable^ when the 
snbfeet docs not know the nature of the imprcsskxi he is 
aboQt to reorive, whether sound, sight, or touch. 

It is possible, finally, to occasion complication not in 
the impression felt, but in the movement of reaction* 
Such are the experiments suggcMtod bjr Bonders and 
Jaager, of which wo have spoken above. An elcctrio 
shock m given sometimes to one foot, sometimes to the * 
other, and the liaml on the side aflcrtcd is to rraci. Or the 
impression is produced \vy a light, sometimes ml, some- 
times white, and tlie right hand is to react for tlie former, 
the left (or the hUler. Finall/, a third method : a vowel 
is Bpckttk and the subject repeats it, f he two mov^ 
ments being registered bjr means of a point moving upon 
a dmm. Sometimes tha vowel is known beforehand bgr the* 
subject, sometimes not The instrument shows the fi>llow* 
log differences of duiation : 



iifkd 9imB is isiiiii, ■Biiiilij to Waadi, diiisliini 
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iinpraMOQ Known, 
Ibneh. . .(UOB 
Light . . . 0184 
Buund . . . (U80 

J ' Yet it mnst be notioed that id tliaie three wenm ef o- 

1 : perimenti, the oooditimis of raKtioo ue not the mat. 

I .' There ia, in fict, a close anodotion betwe en an hiniiiMiiM 

upon the foot awl a reaction of the hand npoa theMmead^ 
favored hj anatotmcal ooDfwRnatiwi, exercuc^ habit, cfc 
It is tbo nme between an auditoiy eeoaalioo aud a nod 
rcoctiuo. But this notunl oi]Baaia aaaomtion dos not 
exidt between a eiaiaation of red and a movement of thi 
right hand. 

It con, thcrcfon^ be concluded ** that the duration of 
volition depends principally upon tin phTsiological coonce- 
tions between the sensor nerve centres and the motor oicua 
of reaction," When the reaction is favored hy the metdiann 
of the ncri-e system and by liobit, tlio time ia due laip^lrta 
appcrcqitioD. In tlie contrary case, the time of vtrfitic 
plays the prindpal role. 

IV. So far we have dealt with single impreanoiw only. 
Let lis see the result when, beside the prindjwl impRwra 
.wUidi b n^cEcd and whose nature and intensity ate known, 
another 'a produced in order to fatigue tbo attention. 

We will take, first, two imprGssions of the anmc kind. 
Wundt employs a bdl struck by a small hammer. He 
registers the impressions in the ordinary way. Thni fay 
means of on instrument arranged for thin experiment^ odd- 
sistingof a toothed wheel in contact with a metallie thiod, be 
produoes a continuoos sound ; the differences ara tbeae : 
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The i ttcr cM e b the phjsiolQgiad tune is evident It is 
the ssme when the two impressiops are of difiereot kinds i 
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When the seosstioos are onlili^ the difficoltj of atten- 
ticMi is groater. We fed it harder to roaot oorrectlj and 
experienoe a feding of pain akin to embarrMsment, 

If the experiment be performed in another waj, a 
enrioos result is rearhed. With the prindpal impronion, 
let another be prodoood either simnltanoooslj, before, or 
after.* Observation shows that the internal s«ieoeBBion of 
peroqitKNis oan not eorrespood with the external sooooMion 
of cxdtations : in other words, an exdtatioo which is reallj 
later than another may be perceived before it Internal 
observation leaves no doubt as to the oanse of this illusion; 
it is doe to the changing slate of the eflbrt of attention. 
When the eflbrt is ftseble, this never takes place ; but when 
it is intense, a true anticipation in time ma/ be oooasiooed* j 

We may remark, also, that in this kind of experiment 
the seoondaiy impronion, when it is /<i£er, has no influence 
upon tlie principal impresBioo ; all takes phwe as in simple 
oonditions. It is the same in cases of simultaneousnesw 
But if the disturbing iroprossion is earlier, the physiological 
time is always increased, as the following experiments 
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Mlm the experiment is oooduded as before, with 

forence that the acoemory follows the principal imprsMon by 

' a very short interval, the method of observation changes. It 



•TUnftfkMni MyU— dewkiitiPelifMiuMsr UwM— sr 



DURATION OF FSYCUIO ACI8. 267 

is DO longer nccesRaiy to register die perception of the princk 
pol iropreHBiouby movciiieut; tbesecoodimprcaBion, provided 
it belong to the ftame aeiise, serves to establish the dunUios 
of apperception for the first For this, it is sufficient to 
vary the inten'al between the two impressions, and thai 
determine^ by tlie experiment^ the time taken by the sooood 
to effiioe the firsts The portion of the duration of tbe 
reaction that belongs to the Tolontary impulse dtsappeus 
of itself. 

We can not coll too mudi attention to the new prooea 
employed here. The period of physiological time is short- 
ened since it includes but two principal elements, ocntripctsl 
transmission and apperception; and the determinatioo of 
the duration oflcrs the simplest conditions. To undentaod 
clearly tlie mode of this determination, it must be remariud : 
tliat if two excitations are separated by an interval of time 
n (which is indicated by tlic registering apparatus)^ and 
if they are perceived as a single excitation, we can coo* 
dude tliat the first sensation lias a duration equal at least 
to n. If the interval be increased by n' (giving, in coo- 
scquence, n + ^0' &Q<1 if tlie subject now perceive two 
sensations, we can conclude that the first sensation has t 
duration loss than n -f ^'» By causing n' to vary, we cu 
.determine, with sufficient exactness, the physiological time 
|Of the first sensation.^ 

^ Yet this method of experiment offers difficulties. Each 
impression leaves after it, in the organ, a certain residuum, 
a persistence of purely physiological action, wliidi remains 
when the second impression is received ; in ' short, this 

* Experiment designed to determine the Te]<>citj of sensor nertt 
action are based upon a similar principle. Thej eliminate, in the samt 
waj, the time of the reaction and rest npon the longer or shorter |M^ 
sistence of the sensation. See Arehivn dk phymologU^ 1876, pu 688^ ^ 
These experiments, performed by Bloch, hare giren rise to Tarious Cfi^ 
npon the method. 
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randuani lasts throogboot the iotenrtl that teponitci the 
two aimple iiupramooa.* 

Aooonliug to Bait, the diffioaltj dbaf^Min whcQ the 
priooipal impraMioD is eompomU lather than simple. He 
uses letters and geometrical figures for the ezperimeots. 
Bj oausiiig the interval of time thai sqianUes the principal 
impression from the second which effiioes it to vary several 
times, we find on repeated attempts the maximum interval 
between two excitations thai will result in a single pcroep* 
tion. Since, if acting alone, a momentarj impression pro- 
dnces a sensation, we ma/ assnroe thai the bterval answen 
lo the dundion of apperception. 

Bui the time thus measured varies greatlj and grows with 
the iniensit/ of the second excitation. Working with difler- 
eni degrees of intensttj, Baxi firand tliai the time ncces- 
saij to perceive three letters varied from A to iV second. 
When he used, in turn, simple and complex curves the rda- 
tion of their respective times was 1 to 6. 

In these experiments^ the excitations are pro d uced in 
such a way that there b no cbjedU9€ interval betw e en them ; 
the fint persists^ when the second is produced : and yet, sufr- 
jeofMcdf, we fid a small interval ytrj dcarlj, during which 
neither of the excitations is deariy perceived. So thai 
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while there is odntinuity iu llie causes of oar peroeptioosi 
there is disoontiuuity in the efiects. This diameter of ^&- 
eoniinuUjf presented by the order of our internal states ariao^ 
as Wundt remnrks, from the nature of apperception. It 
takes time to transfer the attention from one impresnoa to 
another. As long as the firat endures, our effort is directed 
toward it ; even at the moment tliat the second appean^ tlie 
attention is not predisposed to observe it There is^ them* 
fore, a certain period during whudi the attention diminialMi 
for the first and increases for the second : this period seems 
vacant and indeterminate to us. Tliere are three possibb 
forms of perception in the case of two given impreeeiooi 
whicli are really simultaneous or nearly so: simultaneoos- 
nessy continuity^ discontinuity. If we perceive them m 
simultanoousy they arc for us integral parts of one whok: 
they constitute one object If not, we o/iMiyt perceive thai 
as discontinuous, under tlie diacreU form of time : and tUi 
form, as we see, has its source in the very nature of the act 
of apperception. Continuity arises only from variatioosof 
intensity iu one and the same representation, never from 
the juxtaposition of two. 

V. If we suppose a series of perceptions of the same 
kind proceeding in regular order and their interruption bj 
the intercalation of another impression, to which term 
of the scries will apperception attach this new term? Will 
the two impressions which are simultaneous without be 
simultaneous within ? 

The terms of the series and the new term interposed 
are either homogeneous or heterogeneous. 

In the former case, as, for example, when a luminous ex- 
citation enters in a series of visual representations, a soond 
in a series of sounds, a derangement in the apperception J 
the series may result, but it will be very light, and restricted 
to extremely narrow limits. All takes place as though that 
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wm but two iaolated imprcwioiw : the diflferenoe between 
the onioQ of repr e wu titiom end tbe reel nnkin of impree- 
eione ie nothing or veiy emell. 

Intheeeoondoeee^elliediflerent To ehow thia^ Wnndt 
inleroehtee e eoond in e eeriee of vieoel improeeione^ in the 
ioUowing manner. On e greduated eoele^ en indicator ie 
moving nnifbnnly ; end it ie pboed in eodi a poeition the! 
the place of the noodle oan be eeen verjr clcarlj at eadi mo* 
ment The ection of the dodcirfiieh movee the needle givee 
Ibffth a eoond et en/ deeired time ; b eoob a wa/ that the 
eolgect never knowe beferdiand when he ie to hear it In 
thie eiperimenti one of three thinge moat heppen : 

let The eodiioiy impreeeion ie perceived et the enot 
mome nt when the indicetor ie et the point enewering to the 
eoond : b thie oeee there ie no derangement or lengthening 



9d. The eoond may be heerd when the needle ie &rther 
advanced: the time of reproeentatioo then nodergoee a 
lengthenings to be called poetCaee when the eoond ie heard 
later than ite real time.* 

3d. The eoond may be connected with an indication of 
the needle earlier than ite reel poeition : thie is celled a 
niyattM lengthening. 

In other words the eoond may be heard exactly ee it is 
emitted, too late, or too aooo. It woukl socm at firrt sight 
thai the positive lengthening woold be more frequent, since 
apperoeptioo always requires time. Experiment, however, 
ehowe the opposite. By &r the moot frequent ceee ie tluit 
of mgaUm lengthening, t. «., we believe we heer the eoond 
belbrs it is really emitted. It rudy happene that there ie 
no lengthening, either positive or negative. 

For many yeare^ Wundt hae experimented on thie 
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) point) voiybg the oonditioiifly method, and appanitua. ^t 

l can not explain hb work in detail. The prindpal nsnlt, 

however, Uuit he has reached, is this : when iniprcattoni 
M'hich form a series are varied conaderably, in respect to 
rapidity, the lengthening is poaiiioe, within certain limitii 
The explanation of these facts is suggested by the ei- 
pcriments already examined. We liave seen that the appo^ 
ocpUon of any impression takes a period of time; but tlaft 
this period is shortened if the nature of the imprewon ii 
known, and that it is further shortened if the instant of 
its api)earance is known. We have shown that in such t 
case one of Uie results of extreme attention is that appo^ 
ocption may precede the real impression. Now the ve^ 
conditions of the experiment before us must produce tliii 
neffoUve lengthening with regular certainty. In fiict, wbei 
tlie scries of uniform impressions develops slowly, tbi 
attention, which is directed entirely toward the soooodarf 
impression (the sound), attains its maximum before ths 
impression arises, and consequently is combined ¥rith t 
visual impression earlier than the real sound : so the soaod 
is heard too early. Ou tlie contraiy, the more rnpidlj the 
scries of uniform impressions develops, the more difBcalt 
it becomes to realize full attention before the sound is pro- 
duced; consequently tlie lengthening becomes, less sod 
less negative, then zero, then positive. 

From all these experiments as a whole, Wundt condudei 
that apperception and voluntaiy reaction constitute a oon- 
/* ncctcd fact, whose physiological point of departure is found 

in the motor centres. He recalls to mind : 

1st That when apperception is not followed by. a vol* 
untary impulse (that is, when its duration is determiaol 
by means of an immediately succeeding impression)^ iti 
duration is least 

2d. That when there is a natural or habitual idatioi 
between the impression and movement^ apperception anl 



:i 



•i 
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TolhioQ ooincide ; and when a dioioe it to bo madef the 
pbaMNnGDOo b made up of two independeot acts. 

Bot| in an/ oase, he maintainn^ the whole fact is to be 
l e fai e d to a Toliuilafy ezcttatioD which is sometimes di- 
rscted toward the sensor centres (apperception), sometimes 
toward the motor centres (rolition proper). ^ Appercep- 
tion and motor impulse arep therefore^ only diflerent forms 
of Toluntaiy excitation. Hence it is that they are so inti- 
mately connected, and that they coincide in certain cases. 
A physiokifpcal fiict that has hitherto' been an enigma by 
reason of tlie common sepanUion of sensation from vol- 
nntafy reaction is greatly cleared np.} It is probable 
that the anterior parts of the brain are centivs cif vol- 
nntary movement, while the sensor centres are located 
principally in the posterior regions of tlie cortical layers 
On the other hand, we can donbt m little that the highest 
functions of mind are always involved in the development 
of the ftontal portions. This becomes dear when it is 
remarked that this scat of voluntary innervation, is in 
itsdf the grand centre for all the peripheral centres, deter- 
mining movement and the apperception of impressions. 

y L We now come to a diflfcrent dass of investigations. 
We have to deal not with the duration of actual sensations 
in consciousneM ; but with the time necessary ibr the npro- 
dmetiom im sianory of past peroeptiooa. 

In fiMt, however, an absolute line of demarcation between 
pressnt and reproduced perorptions is iropoauble ; for traces 
of earlier impresniuns mingle with states awakened in con- 
atJonsness by sense impresMons, sometimes completing 
tbess, sometimes remaining distinct Moreover, we have 
seen already^ m our study of the perception of impressions 
which are expected or foreseen, that r epro d uction plays a 
role thsre^ and enlsra largely into the phenomenon of 
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'. Experiment Aam* that id genenl Ou Imm t^f tie np^ 
^tcUon ^ a date of mtKiioumuM ia bmgerOumlketme^ 
tta pnduetion. Yet thii geoeml tUtMim rt , to be em^ 
'jnoBt be modified in eevenl nva. 

Manory maj lepnaeot tbe interval b e twe en two pen^ 
tions u loi^^ or shorts than it ia : lodger when the ii> 
tcrvel iflBouU; ehcwter, whco it is laige; -EveiyoBevb 
ia aoctutonied to reficctioQ has notiaed it. IVlieB «e pa 
over in root^loctioo oertaia perioda of our livae^ a ita 
. aoctioD alwap seems idiativelj longer than a long floe. i 
month and a jear an both ibortened in mtamxj, bit tk 
year is shortened more idativdy. 

Tliia law may be established, also, by direct experiaoa 
If wc seek to ivprcscut to oaradves irsccioaa of a wecml, 
such rcptxiscntations are ahniys too great : and tlie eas- 
tnuy is the case when we represent minutes or Iraon Ta 
study the diinitiuii of tlicse stuall intervals, \^cn(<k 
cnusca the suhjcct to attend for some time to tlie bealiB^W 
a metronome ; tlicn lie is to rcpnxluoe the beola as iMt ■ 
he heard them. Now, the repeated intervals aic H 
short when the real intervals are long, and too long wba 
the real intervals ore short Tlie iodividnal 
on Ixttli sides of the exact point are Iarg& 

Vieronlt concludes from his own experiments a 
self that tlic estinutioa and excitation exactly 
when the iutemol is : 



He allows only a small interval between tbe senMliii 
and its repetition. 

The feeling of durntioa, aa Wundt remai^ difia 
oooordiag as it Is retrospective or proepectiye. In the fan' 
coac, it rests on a rcppxinction of former atatea, ia Ai 
latter on an effort of attention. Thisoxphuna tba frotlk* 
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time spent in waiting for iome one teems so long, and tliat 
when Uie ezpedad person oomos, tlio iinie of waiting, now 
thiwwn into the pas!, seems veiy sliort. Time occupied 
with nnifbrm work seems much shorter than the same time 
devotad to a number of tasks which have no connection. 
The influence of attention enteis also here. 

We arrive^ tlierefoi^ at this geneial result, that the 
Nprodndion of states of consciousness depends^ as their 
fanwiwliata peroeptioo dependsy upon the degree of eflbrt in 
attention. Each representation to bo perceived, must accom- 
modate itself to the attention, must enter what we have 
called the visual point And just as each iroproasion can 
be perceived too soon or too lat^ because too much or too 
little time is allowed for attention ; so a representation, a 
pnrel/ internal state^ can be r eproduced too soon or too 
late^ according as its reproduction ought to bo slow or fast 

To sum up^ ditlcrcnces in the duration' of perception 
and reproduction ma/ be referred to the two following 
prindiJos: 

1st In reproduction, the time necesaaiy for tlie oomplde 
pawsige of tlie attention from one state to aootlicr is coDnid- 
erably incroaseiL In cases of real impressions, we liave 
seen that tliis time is hanlljr a second since, for two sounds 
separated bj an interval of one semnd, the IctigtIieniDg is 
menk The passsge then of the attention from one state to 
another takes less than a second. On tlie other liniid, if a 
abort interval be left between the impression and its repro- 
duction, the time maj reach several seconds. 

9d. The dificrcuce between immediate perception and 
veproduetion increases with the interval of time between 
internal states and with tlie interval between the impression 
and the m ^mfi it of reproduction.' 




tw latflTTttb of tlni^ sad Um maaii diflps Awa 
islMisI Is fifw saljr sndw UmImssI 
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YXI. It remutu to examine ths but cmb. In iU th 
prcooding we have beca oonoenied vitb tba determiattiia 
of live yaxvaiooa i^ phj/notogieid time (that is the intcml 
which elapses between the exdtatkm anil tbe mga ettmtAm) 
in tbe diBerent oonditiona deeoribed. Hera we mirive at a 
determination still more exncC 

We have seen that Dooden pn^raaed to mramtni the tim 
oeccsaaiyior a veiy simple intdk^nal operatioo, and ealM 
it the solution of a dilemma. It is tbe same probleaa tbst 
Kriee and Aaerbach have just taken upw' 

To understand their method we must provide ooiidm 
with two lights^ one blue and the other rod, to be braoght 
funrurd one at a time iiidiflcriminately. ^e subject is lo 
react only when he sees tlie light agreed upon befwdiaad. 
Under this condition, tlic reaction is dehiyod. This ddsr 
must bo attributed to an intellectual operation, an act of dii- 
oemmcnt * bct\vccn two simple perceptions, terminating la 
a oonclusion. The duration of this act of diaoemmeot ii 
to bo determined. To do tliis, expcriinenten have bcm 
obliged: Ist, to determine tlio personal equatiim, that is, 
tlie entire duration of the reaction, the excitation lemaini^ 
constant: 2d, to- detcmiine the duration of tbe reaction, tht 
excitation changing. The diOerenoe between thew t*« 



017 ; cmwRjiientlT, it ii niljcct in tbe error lliit btkn^ tfi RpndatW 
BUtcs.- Diflerent Mperimmtcra, Mach, Vknnlt, Heriat ban ikan 
Ihmt 111* mjipcrcepdon of tliU iliflciCDM of dnnlkn Tufa* twiiw • 
mHimum and minimnm; bat their experioienti do not ^rae. Van 
recentlj [1SA2], Wnndt, Kollert and BQOoola ban nade iw« aniwiiaw 
to aiceruJD with what appioxlnute exadiUda w* w im idaM In M^wy 
the taactmoa ot exteniBl amta. Turn 1700 oxp ari — ^ BM«h 
' eoQcIadtatbnt Uioerrara are proportional to tbe dflTttiea; lliiitwiii 
mate twromca Icaa exact Id proportion BO tbe iH^tbo of tiaa an giMW. 
For deutb of ezpeiimenle and nanlti^eat Xolqfa4rf lHf»r f.n 
and (ol.- V 
* Ardiif.flr Awilomie m. Flnfiialtyie, 1877, p. M. 
•VbWBabealla 
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qoftDtUici givci tbe dantion of tbe sot of diaoerameDt. 
Tbcir eiperinient% aBiog diflfmul oiden of parocptioOy 
ptt tbe ioUofriog renltot 

AmuAmdk Krict 



ik«i «l aUfeMm IMffii of tkt uctito offui) OOSi OJOM 



WhMCnUir. ^ • • 0.068 0.106 

WlMflfw^cff . . . OMt OXWl 

ofaUfliBoU O019 0019 

• "lovMto O0S4 O064 

"* Ulwwa a loM and a MiM . . • O0» 0046 

LMliatioii of mnd O016 0.032 

DfaBmMmtcCwatii two colors OOIS 0.034 

« oniw difodkai oriiflit 0.011 O0I7 

" oiaktaMaoTolicoliiaHi. . . . OOS O030 

From tilio taUc, AueriMch'f mma dunUioo of the not of 
dimrniMnt is 0.026, ami that of Kriea, 0.049, that ia, tbo 
latter is almost double the former : ooosoqueDtly the dam- 
taon of psjrcbio opcratioiia maj varjr groatlj with the 
aolgeoL* 

IIL 

Tbe ferrgoing reproduces, without important modifioa- 
taon, the exiiMtioa of our first edition. We liave clianged it 
little, because during the lai4 six jrcare iwychcmictric study 
has been vrry active, ami it is well to fiuint out tlie rood 
which it luM traverml. Wundt Ium established n psjrdto- 
phjsicil laboratory at lieipsig, where, with the help of his 
stodentSy he has arranged the new experiments which we are 
DOW about to consider. They are recorded in various 
nnides published in a special organ, the PkiUmopkiseh4 
Btmdiem. To the present, six ' brochuroa have appeared. 



* Far a cfilkksi sf Umm wsoIh isa Bkbst^ Rmm pi 1iii| li|i t, VI, 
fk KHw TIm aollMr llilnka iWl a 4mnlkm to anaU (abool 3 li«a> 
toAlw ■luoll m altflaallni Wiis thn hwAiwJtkn 

> Xmr las, JaaMff7, 1631— T>. 
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Besidcfl die GcnDBn work, experimrata htTC been flonclaclil 
ia Italy, wpoonlly by BiMOtda, whidi will be ^okcn of » 
ddcDtally. 

Ia the fint period of peydionietrio rtody, inveitigptiai 
was cxnfined to the WMpled itataa <^ ooDBnoumen (dua- 
tioD of aeiuaUoD, reactiuD, disoemmcDt).' At pnnat n- 
aoarcb is btnng made in the mod cai^pkx fimoa of mntal 
activi^: durntioDofaasodatioiiaofdiAnDtkiad^ToIitigB 
or duHce, patbologioal variations, Ae. 

We will oommcnoe with the question as to the tiBN of 
tbe peroeptioa of rcprce e nta t io M which an eotnpoHt^ brt 
whose elonenta are so homogsDeoiia that the ptodnot rtill 
remoius lelittivclj simple. In older to aee the inonaas of 
ttie duration of the peracption as the oomplexitj of the r^ 
rcsentation increases, we must cause the latter to gnv 
n^krly. Wuiidt employs visual reprwentati<Mis, priotal 
numbers varj'ing from 1 to 6 figures. OflbereaoltaKBcbal 
by niauy obacrvcrB, I tnuucribe Om most impoctaot. Tb 
unit is always a second : 

lAgnn. Sfiff. Sflir. 4 flff. itg. ttf. 
0.3M 0.339 0414 0.<74 OMT IJMS 

OJOS 0.358 0486 a491 0JB7 Ijm 

Tliese numbers arc taken from one hundred and twcs^ 
experiments mule at different times : the first aeries durii^ 
one month, and the second, the next month. With nort 
observers, the differences are small, while the numben an 
of onc^ two or three figures ; but when they reach fear is 
US figures, we find them important 

I will mention, also, the nscoidieo relating to tho aiM or 
circle of coosdoiisoees (CW/ont/ dm BaeumUeiiu). Hov 

■Quite UlAj (1883) the duratioa of tih/etarj pMwptliM \m k« 
hmmu red for the fint lime alnKMtktmnlUMOiMlj by BmobK b Fhnrm 
Bucook in Itftljr, u»d UoUmhaiMr In tba Ubonkwy of W^A. Tte 
UiNi esperiuMtera hava rwchad FMnlta that tgrm In Uw natn. TVf 
«ra to b* fimad in tb* Hmw fUwopUjM fer Hvt U8I| ffk aw BMl sn. 
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en k litTe aimtiltaDeoiis tCalflif It is a queslioo tiiat has 
been Bmch diseosnd, eqMcislI/ hj Hcrbsrt sod his discipk% 
Wails and Lange. Bui it is dear thai infernal observation 
ean noi answer this diffionli question : we niusi rely upon 
the eiperimental method to reach it Wuodi takes a series 
of simple impressions : the beats of a pendulum interrupted 
ngnhrlj bj the ring of a bell. We find thai there is a 
ecftain rspidit/ which gives the maximum of perception. 
If it inerease or diminish, the oonditions become less 
frvorable ibr the experiment ^We find thai the most 
fr vorable rspiditj is thai which gives an interval uf 0.3'' to 
(kA^ b e t ween the impremons. The maximum number of 
impressions thai can fimn a series in consdousness is ss high 
as 12. We maj saj, therefore^ thai twdve simple represen- 
lataons give the maximum area of consciousness for socoes- 
sive and relative!/ simple states.'' We roach the same 
rssnlt ibr tactile setisationsy but we cannot retain as great a 
number of impressions unless they proscni rhythmic form.' 

We now reach more complicated resoardies. Theiroljeoi 
b lo determine the dmroikm (^ amodaiiom^ thai is, the time 
of the reproduction of a rcmembnmce {ErinnitnmgdM) 
culled up bj any peroqition. The four experimcnten are 
Wundt, Stanky Hall, BcsKr and Tnuitsclioldt, the author 
oftheartide.' The fimr initials W. IL R T. will designate 
these persons in the tables which follow. 

As a prdiminary to the question of quantity, a very 
nunnts nlMiifliafitin of ssnyisfions is made as to oualitv. 
sines the experiments must be performed separatdy fiir eadi 
distinct group of sssodstions. Tnuttscboldty ss also Dro* 
biseh, Herfaart, and Taine, makes two great dssses t 
tion external or indirect, and internal or direct 
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We will give brieflj tlie loading features of his dassifios* 
tion, which ooutoinSy in the original, no lem than 42 divisKNU 
and subdivisions : 

L — Inlamal Amodaium. 

A.— Association of simultaneous rqiresentations. 

Ist Association of the parts of a single represcntataoo 
(example: association of whole and parts^ and of parts with 
one another). 

2d. Association of r e prc is cnt ations oo-ezisting in an in- 
dependent way. 

R — ^Association of successive representations, 

Ist Association of successive auditory impvesrions (in 
particular, association of words). 

2d. Association of successive impressions of sight and 
the other senses. 

II. Edemal AModation. 

Ist Association by eminence (Uebercrdnung) and subor- 
dination (association with a more and less general rcpre- 
scDtatioo). 

2d. Association by co-ordination (resemblance and con- 
trast). 

3d. Association by relation of dependence (causality, 
finality). 

In the following table may be seen the distribution of 
cases to the four experimenters in these difierent forms of 
association : 



From a total of 100 cues: W. B. H. T. 

L Internal Auoeiaium 48 S4 81 73 

A. 8imu]tancou8 ** 20 23 16 S3 

Ist Whole and parts 9 8 8 7 

2il. IndependcDtljrco-ezistingreprveiitatioiisll 16 14 26 

B. Successive amociation (words) 28 41 15 40 

1st. Completion of a word 19 20.6 18 21 

2d. *" '^ plirase 9 206 S 19 
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IL Ai^Ml iliMMf tM 61 as 69 S7 

in. SaboRliMUna 14 10 » 16 

ad. G»«i«liMitkm as U tl 8 

JdL PiiiwiJMBi Q a • a 



W« will remmrky to bdp tbe reader, Uiat taking the 
coluniQ W. of the table (ezperimenta of WundtX we eea 
thai in 100 cases there are 48 internal aaKxaationa, 52 ez« 
tcmaL The 48 internal aasociatkNia are made np of 20 
aimnltaneoosy 28 aoooeasivei and the 20 simoltaneooa are 
aMde upp as the table showa, of 9, 11, and eo on. 

We mniit remark, also, tint the small number of assoda- 
tioos of words bjr Stanlej Hall is due to his want of fiun- 
iliaritj with the German language. 

TrantsohoUt examines, then, the ^ part that sulgective 
mooMnta plaj in association.'' Experiment shows that 
the two most important ars habit and vivklnesSi He re- 
calls on this anbjeot the researches of Galton (published in 
Broim^ 1879), which show that the associations of jouth 
are most firmly fixed, and that about half of our associa- 
tioQS date bade to that period. Wundt roaches similar 
results. He divUes hb life into throe periods : chiklhood, to 
sixteen or seventeen yeara ; from seventeen to twenty-five ; 
the later period. Of ibrtj-foor associations, he finds that 
twenty-five bdong to the first, firarteen to the second, fiv4 to 
thethini period : tliat is, 57, 32, and 11 percent reflectively. 

The second part of the artide is devoted, not to the 
number, but to the duration of associations, the time re- 
quired fiir thdr fcrmation. The author classes his expcri- 
aod results under the ibllowing heads : 

1st. Time of simple reaction : time irom the action of a 

nple auditory imp r e wi on to the reaction by voluntary 



9d. Time of reaction of a word ( nWrrortf Jon) : time 
from a verbal imp r e wi on to the voluntary reaction which 
fcUewa the a pp eroc pt ion of the wonL 
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^SA. 'Hme of the duocmmcDt o£ « word {Wertmiir- 
aeJiadiuigaeify. The two pneedtng experimcnta bciog ■ 
tho aatne cwMliUoas m fiir u pcmble, saUnctMa gim 
tlie time neoMMtry to dutinguish > woid ; we take ^aaad^ 
(1) from qmuititjr (3). The time necenuy to the tno*- 
miaskm of the impremoo to the bnin, and for the r» 
tioD from the brain to the mnadei^ htang the aame ia iht 
two ooaee, the third ranilt mj be nadUlj dedaoad fiwt 
-the two. 

4tfa. Time of reoctitm id oarociatioo : tuna that dqn 
from the imprcaHoii of a word to the Raction that SMvm 
the 8ppcm!|itiuD of an idea awskraioil by lyanriatinii tVa 
lime is olitaincd hy subtracting tlie time of tlw reactioa tf 
a word (2) from tho total time of flie experiment. Ens- 
pies of uaociations in point are : acro^iuGnity ; naite 
— markct-ploco ; letter — ^ottMio (Bn^—Sri^atAt). 

I. lime of the readtoR. — The bitial^ as before, iudicM 
tlie four experimenten : 

w. aios & oiioe h. 0.143 t. u» 

Unnwiation OOOO OuOlS <L017 UH 

Kumber oT axperimenU . . W IM St ■ 

The average of tho four is 0.141", agieeng with Ai 
a^veragfl of other experimenten : Haakel, 0.150 ; ffind^ 
0.149: Exner, 0.13S. 



II. Tlmeo/ tiurtaaluMi^ awordt 



III. 7&M <jf the ^toenmaU ^ a wordt Ofataim^ ■ 
was sud above, by aubtncdoo. 

w. aior B. ai77 h. out t. <uw7 

IV. Time <tf m tuKetationt It will be 
that we must obtain the total reaotion, and aubtaat it 

■ .of(2X 
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w. 


B. 


H. 


ixm 


ijm 


I.IM 


UM 


OuOM 


ai7« 
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Tbt tiiDt iMOMMiT to the AMooalioo it thcox 

w. arot B.a7it H.as74 t. aj» 

ThrowiDg oot the iwilli of Suokj Hall fiir the reeaoo 
^ffo ibove^ w% hare •• the avenge 0•727^^ 

The third part of the iiiOQogrq>h ie devoted to ^ Re- 
e ear ch e i oo the doratioo of the judgment of eaboidina- 
tioo.'' Tbcj deal, it eeeme, with a pejrchio proocae rather 
more eooiplioBted than aimple aieoriation> A word ie 
apokcn and the ohnrver reaola when he oonoeivee an idea 
in logical eabordinalaon to the word conocpt 



Demlioe €f tW toul PMrtfaa . W. U48 & lilH T.OSM. 

0148 oa«7 oaao. 



To reach the real time of the eabordinale judgment, we 
iubtiact, for each obeenrer, the time of the reaction of 
n wocd. We have t 

w.aa46 aana T.ana 

The avenge b 0.766'^ greater than the amoriation time 
by 0.04''. 

The author remarks that the time neoeamrj for the for- 
nuuion of judgroente diflcn aooording to their nature. He 
makce throe daane : 

let A ahortcr time, when the judgment relatea a oon> 
Crete term to ite genua. Eiamplea : eelamandirr— animal^ 
0623 ; lime-^xide, 0.488, ctoi 

2d. A longer time, when the eubfeet ie not con crete . 
Ekample: paral ya ie p hysical disease, 1.750. 

3d* Maximnm tiase^ when the judgment relates an 
abelnct eub}eet to a general concept. Kiamp le: gl o»y— 
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a kind of Saaae, 2.023; art g oth etio activitj of maiii 

i ; 1.899.* 

Taking one of tho throe obeervGra^ B^ vre see that the 
time varies with the three dasses of judgments : 

liLs:0.e2i^ Sd.sa876^ Sd.»1.250. 

TroutMclioldt' thinks tliat the true mean is to be obtained 
fh>m tlie hist two categories^ in whidi the judgments are 
more abstract^ and finds it : 

W. 0865 K 0917 T. 0889^ 

and as general average 0.874'^, whidi is higher than the 
average above (O.766'0» '^ exceeds by nearly <»e-tenth 
the time of association (j^). 

Variations in duration have also been studied in path- 
ological states (intoxication, mental diseases, Ac). As earljr 
as 1873, Exner, in Pfluga^9 Archiv, showed that after 
drinking at once two bottles of Rhine wine, the time of the 
reaction went up to 0.1904^^-0.2969^', although he had 
the feeling of reaction in the last case much sooner. These 
experiments were repeated with the same result by Dietl 
and Vintschgau, and by Kraepelin under the direction of 
AVundt The lost used nitrite of amyle, ether of ethyl, and 
chloroform, and published the results of his experiments in 
two long articles {Philoeopliiache Sludien, I, Hefte 3 u. 4). 
He found that discernment and choice taken together rep* 
resent, in a certain measure, a psychic act which in its 
duration, shows no notable individual difference. In the 
first period of the action of alcohol choice is quicker ; in tlie 
second, discernment is quicker ; and the simple reaction, in 
the act of choice, becomes longer throughout 

Some words, in closing, on mental diseases. Obersteiner, 
in 1879, found that a subject whose normal reaction was 

* It if important to notioe that in oil these experimeots tlie word gi 
It A Oennan monofljllable : Mikk^ Kolk^ Eukm, Se. 



.■ 
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0.133, b a stmie of fiuigne and somnolenoe gave 0.183; and 
wtlh a beadacbe, 0.171 ; in the fint ati^ of geocral par- 
wlywmOAMf and at the bet eti^ at which ezperimenta were 
poattble, from 0.281 to 0.766. Finally we must mention 
alao the long invettigations made bjr Buooola in the lonatio 
aiijlnm at Rcggio and the Pijrchiatrio Institute at Tnrin. 
He experimented on imbeoileSi idiots^ demented, deluded 
and melancholy permne, monomaniaoi, and epileptiofc Out^ 
aide of omm of abnormal eralement, he found the dnimtion 
of peroeption al wajn more or lem lengthened. With imbe* 
cilei and idiole the retardation is very great 

It is not possible to examine here all the recent works on 
psycbometiy.' We have only tried to explain the method and 
principal resnlta. It shows that the finds of consciousness, 
like all other phenomena, have exact dunUaon, variable and 
usasundile. No doubt all would have admitted, eqwcially 
sines Kant, that internal phenomena ars distinctively time 
phenomena; but this vague exprcesion left thought in a 
region so mystical that it has fffq i wl injMXXssible to all time 

Yet at the beginning of the century the illustrious physi- 
ologist, J. Mikller, maintained that tlie time of the reaction 
of a sensatKHi in movement is infinitely small and incapable 
of measurement {umemUiek UeU umd unwumbar). 

And perhaps it may be asked, when all this work, so 
tiresome, minute, and destitute of literary attraotivcness, is 
dune^ is it worth what it costs, whither does it conduct, and 
does it throw any light upon thought and its natnrsf 
We may answer at once that it is worth more to solve 
small problems than to debate unceasingly gi e ai questions 
whose solution is impossible. But is the question we ars 
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occupied with really in> small? It is evident that it teaches 
us nothing of tlie ultimate nature of tliought : obecrverB 
do not propose to themselves this end, when thqr treat this 
problem firom the standpcHnt of ezporicnce. Scienoe bss 
nothing to do with such insoluble pnrfilems. Its woric con- 
sists in resolving each whole called a fiid, and submitting to 
experiment and measure all its constituent dements. It con 
do nothing more. Scientific knowledge of a fiict is the com- 
plete determinaUon of its relations : what remains is the busi- 
ness of metaphysia 

The process here is that pursnod in every scienoe. The 
psychic fact— -complex though it be — is studied in one of its 
constituent elements : variations in duration. It would be 
more profitable, no doubt, to penetrate other and more 
essential conditions of thought, such as the physiolo^cal 
variations of nerve structure; but eadi conquest opens the 
way for farther progress and offers a new outlook. The de- 
termination of the velocity of sensor and motor nerve action 
ap{xxirs to be of secondary importance only for psychology ; 
and yet by it the psychic fact is driven nearer its ultimate 
stronghold and the subterranean approaches, so to speak, 
aro opened up. Instead of the subjective mctliod hitherto 
exclusively employed in the study of the succession of 
sensations and ideas, we employ an objective method whidi, 
among other results^ exposes the error of the supposition 
that the internal onlcr of reproscntations reproduces imme- 
diately the external order of phenomena. The experimental 
method has also shown that consciousness is a discontinuous 
scries of states^ separated by short intervals, together with 
the manner and conditions of their variation. 

Vfe have given these facts, not as exaggerating their d^- 
nitive importance, but as seeing in them the comer-fitooe of 
a new structure, and in the method employed a sure pit>mise 
of its successful erection. 

We can not dose better than by quoting these reflections 
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fitMB Buooola: ^It mam that tbk rigorous btmncli of 
phjiiolqgiml ftjAoiogf^ psjrchoniGtiy, k dertined to aolvv 
Buuijr of tbeoU problem!. Its real and lq;itiiiuita impori- 
SBoa in dwlifif with maotal phfwiwtiw ia doaa not raat. aa ia 
geaanlly balieved, in a aimpla aearch fiir Donibai. Sua- 
taiaad r^for of OMthod and ezperimaot moat ba amplojad 
to applj to tbam aambera tha tait of aaaljaia and to darira 
tbadiflmninionaotBofthapajrchiepitmai. To thia point 
Iha aaoat earaftil and luipvqQdicad atodjr mmt ba diiadad ia 
Iha lataio * (wofk oSted, p. 33> 
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CHAPTER VIIL 

OOKCLUBIOy. 

I. 

We have grouped ander different Utles and with the names 
of men dbtingubhed in this department^ the researdiea from 
which, it seems, most can be deduced for the positive study 
of psychological questions. They are, as we have seen, of 
i recent date. After Kant, metaphysic reigned in Grerroany for 

half a century, and all science of the phenomena of conscioos- 
ness was foi^ttcn or despised. The reaction which followed 
was not more favorable to psychology. Men continued to 
treat it as an illegitimate child of metaphysic and wrote 
books which were epitomes of artificial, profitless, and insol- 
uble questions; discanled altogether a positive basis of fiid, 
and lost themselves in the interminable mazes of pre-estab- 
liHlicd harmony, physical flux, occasionalism, materialism, 
and pantheism, in all their forms. . Men seriously discussed 
the relative merit of '' traducianism '' and " creationisra/' In- 
stead of doctrine, we find history, an enumeration of oonflict- 
iug views, whose only effect is to make the consdentioas 
reader regret that he has lost so much time. 

Yet even then, scientists, as it were by chance and through 
the study of details, were preparing for the birth of sdentifio 
psychology. The first workers stirred up others, who pur- 
sued the same end by different routes. We have already 
insisted many times upon the method which they were com- 
pelled to employ, and it would be superfluous to give here 
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a lift of their namet ind worka. Under a guise of histoiy, 
our obfect ie dqgmatia We have eodeavored to bring before 
the pablie a definite waj of dealing with the phenomena of 
eooerioqineM and to show the reralts obtained by tlie method 
of the natond aciencea. Oulj mhat ie new haa arreeted na» 
80^ b oonduaiony we will poas mpidlj in review aome worica 
which are of leaaer importance^ it ia tme^ but which it would 
be onjoal to leave nnmentiooed. 

BORWICX. 

L It ia not oor intention to give a detailed cxpoaitioo 
of the thcorici of Horwica. We witJi oiilj to indicate hia 
pboe in the oontcmporaiy movement and boqwak briefly 
hia part 

Ilorwici ia not a profeanonal physiologist Nor ia he 
an ideolqgiai; that ia, hia psydiology is not simply an 
analyaia of ideas and wordis after tlie manner of the 
eighteenth century, and the method of aome r e p reacn tativea 
ofthe8oottiahadiool| as Stuart MilL He propoaca to borrow 
oontributiooa from pliyiiolqgy and make them tlie point of 
departure in his pnyciiological study. The title of his worii/ 
PigyMcjfkat Analgtm vpom Pkymological Baaa^ is well 
chosen and exprnves hia olijcct exactly. 

Setting apiilc his tlicory of knowloilge— tlie most quo^ 
tionalile portion of hia work, in our opinion, and Ieai4 
anited to hia turn of mind — we find in him the highest 
qualities lor psychological atudy; delkaary, penetration, 
aometiroea depth, ingenuity in framing hypotheses, and 
aptitude in construing obserx-atkina and detaila. Unlbctu- 
aatdy, he often lacka order in the general course of hia 
axpoaitioa. It ia hard to connect dcariy the diflemt aub* 
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I jocts of wbich be treats, many of tliem being disctiased 

' again and again under diftercut bcadiugs. Tbe misuse, 

'^ moreover, of divisions and subdivisions tends to embarrass 

I the reader. 

His doctrine can not be reduced to a sjrstem or connected 
whole; but be it fiir from us to reproach him for Uii^K. 
Psychology at present demandS| above all things, a study 
of details. Yet in this collection of analyses, wc find it 
possible to disengage two gcneml principles whereby to 
characterisse the psycliology of the autlior : 1st, he employs 
the physiological method ; and 2d, lie assigns to feeling the 
leading part in the pAycliic life. 

The data of o>n:4ciousncs8, says Hon%'ic«, serve only as 
preliminaries; they atford only an onliiiary and rough 
view of the activity of mind. They must be supplemented 
by physiology. Physiology presents the organic conditions 
of (iHychic phenomena, and is thus not a useful acces- 
sory alone, but " the n^ular vehicle of research, the tlircad 

I of Ariadne.'' The author docs not proceed as many others, 

who make this avowal and tlien hasten to betake them- 
selves to the old method, or content themselves with 
paying a Platonic tribute to the natural sciences by scatter- 
ing a few facts throughout their {xigcs. He, on the con- 

j trary, makes a pcn^istcnt cITort to reidiase the spirit of the 

biological sciences by the ultimate reference of all his ex- 
planations to them. "A psychology," says he, "which 
professes to make the great discoveries of physiology useful 
to the science of the soul must employ experiential data 
throughout its entire domain. It must not be content, with 
the old psychologists both empirical and 8peculati\*e, with 
arranging facts or explaining them in the line of a priori 
constniction. To take a particular case, it does not suflSce to 
show that some sensations are to be referred to objects with- 
out (sense-perception), and others to the oipinism and its 
states (organic sense) ; but we must know, if possible, the ooq- 
25 
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ditiooa^ oi^ganio or oChenriM^ under which the two onkit 
of eeoMtiutt arc prodiKnL''' 

PtfjpdiolqgioAl qiMitioiis take form for him strictly fnwi 
the point of view of oboervaUe pticnooicoay and he finds 
in tlie metaphjtical peychologr only vanity and nonaenee 
(riUtige EUlbeU und ToUheit). ''It must not be expected 
that our method will attain to ultimate questiona. Wlmt 
ie the eoul, aubstance or aocident ; wliat beoomes of it at 
death ; what rehuioo does it suitaiu to body ; all theee are 
probleme which are in no wise to be oooeidcred at tlie out^ 
aet, at least, if they are ever to be brougiit into our inves* 
ligation. Our warfiire against materialism has no other 
object than to keep tlie way open to true scientific research, 
and in cmss in which stidi ronaidi has no issue, to distin- 
guish it from subjective beliefs and opinions^ rdigioos and 
moraL We employ the word ' souV therefore, not in the 
sense of an immaterial substance whose existence is to be 
piuvod, but simply as the collective denomination of the 
phenomena ami procosMS called psjrdiia'' ' 

Tliis being tlie gcoersl qiirit of the method of Horwici, 
let us see its applkvtion in a particular case : the study of 
fiscliiig. To him, **ffding k pijfcKie a/dirity tn As mmpUd^ 
mod dewknUary^ and fmod gemerol fonn^ tmd tki$ aetimijf 
if poiiU of drparturt for all Ike dker pyckie p roeem m/ ^ 
Feding, therefore, phi}-s the leading role in his ps}xholo|Qr* 

Four diflrrent views have had currency among psycholo- 
gists as to the ewential nature of feeling :' 

1st What is advantageous to the ofganism is felt to bo 
^pmiUe ; that whkh injures it, diH^reeaUe (WolIT, Kant, 
Lotae with modiAeatkins). 

2d. Feeliiv arises from oontiMt (Btiedenroth, Wuadt> 
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: J 3d. The Imuu of all iknre b laclc, privmlioii (SdMfn- 

: V )iauer, Hartmann), 

^. 4tlk Feeling results from molecular eqailibriBB k tti 

;) nerve subetanoe, and ia therefore {JijraiolugiooL 

Ko one of tlwoe thooriea b exduaive; codi ImpGca A* 

*- '^ others, partially, at IcosL The antbor ehmn, id a dddU 

i ^ critidsni, tliat no one of tbem ia sufficient to eyphin ik 

nature of feeling. Yet of tiicm all the last ta most aa^ 
hiB, as he gives the following as one of tbe prineijal » 
suits of his critique: There b for erety acBlint otj^ 
and for the organism in general, a ttate <jf ejaiBiiM^ 
about whidi the feelings gravitate^ ia audi a wajr flat b 
suspension u felt to be disngiccablc, and its contMSiM 
agreeable (p. 43). 

But there is no stable eqiiilibrinm in the ncni-t subrtaaa: 
cellular equilibrium u anstoblc, entirely rclati\*e. It caaaot 
be oonaidcrcd, therefore, os a normal state, aod «c are U 
to sdmit tliat wlmt we feel b not o slaie, but a ekaayi m 
the nerve substance ; in otlier words, the '■•iirnoe of fedaf 
b change, a becoming,' 

If, conformabl/ to the physiologicnl method, we am 
farther into the nature of tite oer\'c plicnomcnoo witb I 
view to a better understondiog of tlie pej-diic, we 
tain that this state of unstable equilibrium, with its m- 
'tinual cliangcs, fa%'orable and unfiivorabic, — tbe 
{designates tliem by the words eotibxuU — auawcn 
iniore general law of the entire oigauism: "(Xgeeiii 
jmolcculor equilibrium boa a subjective psjxiuc ootrIh 
habii ! to contrast, the new and unaocostomcd com^Mo^' 
(p. 60). To go still furtlier, we find two molecular pn^tf 
in tbe oiganum : one, the storing up of di^MMable 
by the formation of complex oombinatiooa ; tbe othfr, lb 



■ Woric died, port S; ToL nr, p. 41, Tlia Hlhor dtM la poiati* 
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diflcn^giug of active force by tlie diMolution of these com- 
binaliuui: aiv|iii.Hition oiul outlay— molecular work negative 
•ad pcMitive. Tliose o»rrM|ioiMl to tlie Mihjciiive proccsHcs 
of aelfKXNUcrvatioii {SeO^^erhaU^My) aiul cluiiige; Iwhit 
•ad contraiML TIiia |Kirallcli«my qiiopitionable pcrluipA iu 
ki rigoroiM aciwe, is exact in a geucml way, habit corrc»- 
pooding to the pivpoudcRiooc of tlie negative proocas, 

itiwt to tliat of the puiitive.^ 

From all tlioie coiiHidcnitiiHuiy the author oondwlcs tluit 

tlw eMCDoc of iecling b sclf-cuiiMrvatioii, that iny the 

lie of reaction with rcH|iect to diaiigp, a reaction tliut ij« 
diitingaitfheil from purdy pliyhiiiil reaction by autonomy 
•r fipoQtaneity *' (|i. 51). IMva^irc arincs from strength iu 
Ike pcnrdiic life; |ain from fceblcncH4 ami iucrtia {p. 65). 

Feeling is closely oounocted, thcrcfurcy with the most ele- 
mentary vital proocvioA. 

** My analyses'' says Horwicx, *' have a very definite end : 
to icIcr toa fumlamental psycho-phymoil clement tlic totality 
•T the p«ychic proocKMH.'' We liave just given an example. 
And if it be olijectcvl tliat only tlie feelings of a lower onlcr, 
the mmmlieke Grfilde^ maintain this intimate connectiou 
with the laws of life, the author replies that the higlicr 
ftelings are to be referred to tlie lower, for they are oom- 
plexot only, and coiifiequently are to be referred by analysis 
to tlie oerve pronwoi (p. CC). 

We will not follow tlie autlmr into his clawificalion of 
fteUngs; it has nothing new/ and \\tA liecn seven^ly fl*riti- 
I it is better, following tlie plau we have a«lupti*d, to 
by an example the ruling part tluit he aiMgus to 



'Tbaai op tWn ttfoii^ o^rsUve lad poMtiv* ««irk« arqiiiMiimi bimI 
IT, kaUt Hkl dutf^s*, BiiiulibriiMB ami oooirwt. ivp r ^tal diflrrrnl 
1« sf oas Bad Um mmm prac— oaiMiiltrwi la iha ofUar td \iS% fcal* 
let. or lalallifiavs. 
*Hs d^Mi iJmm m faslii^ sf mmi^ aailMCk^ trItl'TTtnsI, 




{ecling in tha Intellcctunl life. Wa will telu the bet of 
rqirodutition or luenutiy.' 

As ■ condition of rrprodudion it b aeawniy tlmt n tnm 
or residuum, to be ntilixod by 10010017, remain in tlie ncm 
elements. Cui this rauduuni bo explained^ m Volkasaa 
tliought, by the law of pergisteDoe or oonaervatioo (^eaergyT 
Horwio docs not believe that tlw pcnisteoos of n 
tiona oooaists in nmple meduuknl acti 
wliich is a nnction of the soul, difien in 1 
phjwcnl renctioo in tliat it implies spontaneity. A mamf 
tion oonserred is a tendency t)ut penists. 

Feeling ((T^AQ, to Horwici, is tlie cause of the Hs- 
pensive action wliereby rcpreaaitntiims are held in an 
unconscious state, and is, at tin name time, "the Tclude 
of Uie assodation of ideas, that is, tlie cause of tlieir retnra 
to consciousness." The basia of the fiict of tlte eonacnra- 
tion of renduea is a jiersistcnt tendency to movement, a 
tendency to respond to on exdtation determined by a deter 
mined movement. This the essential nature of merooiy 
(tlie pcraistenco of a tendency to movement), although often 
concealed, is sometimes manifested to us in a striking «ay. 
Many of our memories ore aooomponied by movemeoL la 
cases in wliich there is no movement pnqier, stHne analogoos 
phenomenon appears: for example, if I picture a lemon lo 
myself, the idea of eating tlie fruit produces a aecretkn cf 
sali\'a, which can be considered the equivalent to movement 

The question here is only of the simplest coses^ that i^ 
of the forms of feeling whirh aooompony sensation and arc 
followed by movement Tlie higher fonns, like thoontical 
ideas, escape our analysis. Yet we can sappose that ths 
cose is analogous with the more complex forms. 

Our theory, adds Horwicx, accords well with the wdl- 
knowo fiwt that the feelings themselvea have a vtty Aebb 

>iVM Amtlgm, U,p. r6 sad U. 
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of ivprotliiction (we have, for example, onl j a feeble 
ivpiwotation of a past tooth-aclie), and, iodccd, explaina 
k. At fint sight, this seems a cootradictioo ; for if feeling 
pbjs tlie part we awign to it, how is it tliat it is not most 
leadilj rqmxluoed? ''Tliis exception proves our rule. 
It is not, in fiKf, the feeling itself that b the elementary 
fiMtor of memory ; but it is feeling in its neocnary relation 
to movement and the nianifcKtatioos which follow. Feeling 
is the mediator, not the imroedbte ground of association. 
This cxpfauns the hud that feeling rules and determines the 
ialemal combinations, and at the same time is itself with 
difficulty reproduced.'' 

This function of feeling explains a point in respect to 
the lawa of association, aim, which has been hitlierto 
ohscnie^ and indeed, inexplicable. 

The new pnychology reduces tlieee bws to two : 1st, law 
•f oootiguity in space and time ; 2d, law of rescmbhince 
(identity, analogy, contrast). It is plain, hon-ever, tliat 
contnst can not enter in the action of tlie law to which it 
b assigned, without violence. We are compelled, on tlib 
hypothesis, to say that contrast b a kind of rcsembbncc, 
that isy that there b no associatioo by ooutrant For if 
cootraiy ideas awake each other only by wluit tliey liave in 
common, analogy and not cootraKt b tlie ground of the 

A desert ought to make us think of other 
and not, as b often the case, of fertile country. But 
thb and analogous cases are really expbionl by the fuuc- 
tioo of feeling. It b a characteristic of feeling that its two 
opposing forms, pleasure and pain, liave a reciprocal depend- 
caee. The same feeling b produced sometimes under tlie 
tana of a tendency to reconciliation, sometimes a tendency 
to separation. The ideas oorreipoiMling to these two eon- 
tfiry forms musl^ tlicrefore, be intimately connected. 

In a general way, fMing to Horwici b tlie original 
pqfduo faet. Every rrprescntatioo has been ones a feeliog^ 
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and nil knowledge is inert and profitless, unless foding work 
it up like leaven. ''It is very difficult,'' says Horwkz^ ''to 
act on merely theoretical knowledge. All men know very 
well that time, and health, and money, should be eoono- 
mixed ; but many do it not It b necessary, in most eases, 
that our knowledge bo changed into will as food is changed 
into chyle and blood. An intermediate fiictor is needed to 
change knowledge into desire, as diastase changes staxdi 
into sugar. Tliis fiictor is finding. Tlie idea, aorompanied 
by a feeling, is changed into a desire corresponding to this 
feeling ; otherwise, notliing takes place.'' ^ 

Such are tlie princiiial features, to our mind, of the unfin- 
ished work of Horwics. We give them to the reader only 
as suggestions. 

BRENTANa 

(ll. In the contemporary movement in psychology, there 
arc two currents which may be cliaractcrized as follows : 

The representatives of the old psychology, that is of a 
hetcrogcncoiid mixture of fiicts, descriptions and metaphys- 
ical hypotheses ; 

The representatives of the new psychology, that is, those 
who exclude all metaphysics and confine themselves to 
actual phenomena.^ 

But among the latter, two tendencies must be distin- 
guished, the ideological or logical and tlie physiological. 
It is not necessary to mention names. Every reader who 
has kept up at all with the philosophy of the last fifteen 
years will recall them himself. 

To the first of these tendencies belongs Franz Brentano, 
at present professor-ordinary in the University of Vienna. 
He passes in Grermany as a disciple of Stuart Mill, who, 
like himself, has no physiological leaning. And thereby 

* Fk^eKoL iino/yteis I, pp. 152; 168. 
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lie 18 diitingaulied from Hurwiciy although lie is is dearly 
•npirksl. 

** ilj poiot of viewy7 "V^ he, ^ in psjrdiolqgj, is empirical ; 
ipeff ic ii cc is mj oulj master ; but I sliare with otliera the 
anTiGCioo that a ocrlain ideal intuition {eine gewime uleale 
A^tekauung) is perfectly tenable from this point of view.'' 
Ib the place of psychologieH, we must seek to establiMli 
m ftjAology. **\yt find alrcody tlie beginnings of a 
scientific pvycliokigyi niodo^ as yet'; but there are signs of 
m possible development that will bear abundant fruit for 
Ibtare gcocrations*^ ' 

The fimt part of Brcntano*s work is devoted to a de* 
tailed study of the question of the nature of psychology 
■ad its Dictliod. 

Psjrcboltiigr may be conceived in two ways : either as tlie 
of tlie soul — this is the old cunoi>ptioii— or as tlie 
of pnyriiic plienomena — this is the new caiicp|)tion« 
The fint has led to tlie second in this ¥rav. It lias licen 
cAcn remarkeil tlmt alchemists in seeking for the pliiltwH 
pher^s stooe, tluit is, fur tlie undLioovenihIe« have fmind 
vhat they did not sock ; positive facts, which liave given 
birth and development to dicmititry. Mctapliysirians have 
done tlie same. To tlicm the groat problem has been tlie 
immortality of the soul. While tlicir seeking lias been 
VDoeaMng and unsucnonsful, tlicy have fouiKl tliat fur whi«*h 
they did not seek : facts, olMcr\'ations, by which pHVcholngy 
prtifits anew. In tlicir punuiit of a transcendent pnJilcni, 
they have dimiverod tlie laws of reasoning, tlie ansoria- 
taoo of idcaSp the formation of concepts ; they liave rtudicd 
tlM dftiires and passions Ijike the chihlrcn of tlie old 
man in tlie fable, they souglit a pretended treasure buried 
ia the earth, and they found riches of another kind. 
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The author sliows, on excellent gnmnds, that the dcvel* 
opment of psydiology is conditioned upon the previous 
constitution of tlie 8ulx>rdinate sciences. After defining it 
as *^ the science of psydiic phenomena," he remarks tliat 
this new conception of psydiology is entirely unacceptable 
to tlie disciples of the old schooL Whether there be a soul 
or not, it is certain that there are psychic fiicts. The dif- 
ference between the t.wo conceptions is tliis: tlie old is 
encumbered with metaphysical hypotheses, and tlie new is 
entirely free from them. Tlie latter is occupied with fiicts 
common to all sdiools, while tlie former is colored by tlio 
claims peculiar to its own. The comparison certainly 
casts no credit upon the old psychology. «^^ • ..^ ^ 

T\\Q practical importance of the scientific psydiology is 
imlUputable. The author,'Svlio insists properly upon this 
pointy shows such confidence in future results that he do« 
^ot hesitate to call psychokigy ** the science of tlic future.'' 
• The object of ])syc]iology thus fixed, we turn to the 
question of method. It is here Uiat Brentano, while main- 
taining his empirical position, se]xiratcs from the phjrsio- 
logical school. Tlie principal source of psychology to him 
is internal peixx^ption {intiere Wahmdimung), whicli must 
I)e carefully distinguished from internal observation (innere 
Bcobacliiang). The author attadies the greatest import- 
ance to this distinction. Observation, says he, applies only 
to external objects ; internal observation is impossible. It 
is the confusion of these two distinct states, observation 
and i^rccption, that has given rise to the objections brought 
against the subjective psychology by Comte in Fiance^ 
Maudslcy in Euglan<I, and Lange in Grcrmany. 

Brentano admits, indeed, that by memory a retrospective 
study of the states of consciousness is possible ; but, since 
memory is subject to illusions and errors, psychology is at a 
great disadvantage in the race with the other natural sciences. 

Besides the data of internal perception and memory, the 
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aotliuri M cvciy one else, indicfttcs as liclpi to i>syclioIog}% 
tbe attiily of language^ hunuio cuncluct| liistor)', mental 
JhcMfn, etc. 

Setting out with these facts, we seek to rise to kiwi) purely 
cnpiricaL Yet the author docs not ochnit tiiat the lii^lier 
laws of iMydiokigy should or can be dcxluccd from physi- 
ologjr, and lie criticises Ilorwicx ajul Maudslcy on tliis 
point at length. Mamlsley lias made a lively attack on 
tbe sulgective m?thod in the intnxluctioii to his PhyHialarjy 
amd Pdiholoffjf of AliniL lie might have sai<I wliat fol- 
lows, written against Stuart Mill, most appropriately of 
Braotano : ** Mill was wrong in nq;]ertiiig tlie phyiii«ilo^ 
icnl mctliod, which would have bnHight such fruitful results 
to {Mjcliology; in imagining tlu&t, by the old process, 
based upon internal peroe|)tion, he oould attain tliat whi^Ji 
Plalo^ DcHrartGiy Iax^c^ Berkeley, ami so many olIiorH, 
bavr fiiilod to attain. We have the sure conviction that 
thousands of men like Mill can not do what these great 
men have fiiihsd to do ; while if lie luul employed the ma- 
terial funiijtiial by tlie new mcthoil, which was not at tlie 
disposal of his groat prcdoccsnons he wouhl tliercby liave 
ttoquirad better results than they all." 

Brratano alxo criticij^cs the work of Wcljcr, Fcchnor, 
and Wundt, in pnychoi^liyrtic^s ; ncit tluit he disowns its 
▼alue, but because he is op|Mk%e(l to all altcm|its at qiuinti- 
tative drtemi illation in the onlcr of |wyrliic plu^mmiona. 
He reodiM this conclujiion : tliat pftycholugy niurt rest 
content with einpirimt bws. 

The second part of his braik treats of psj-chic plictiom- 
cna in gcnenil. Their cwmtial charaner to Brrnlano is 
tliat they arc rr/irtamtaHre : in oilier wonls, piiyrhic Fta(e 
Ks rppresentatioo. On this point he approaches Ilerbart: 
* All psychic sutes are re p r e se n tations, or are based upon 
rrpnosentatiooa." This leads him to a more and more 
determination of this wpriwiitalive cbarMter. 
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Wherein does it consist? In the relation between a 
psychic phenomenon and its object It is generally main* 
tained that every intellectual act supposes an object; intel- 
ligence is ol)jective : but to feeling, to sensibility in geneml, 
we do not attach an objective character. On this point, 
Brcntauo recalls Hamilton, who argued this distinction at 
length ; lie rejects it as erroneous. ** Joy, bate, love," says 
lie, ^ are always rebtod to something/' 

If we admit this view in regard to feeling, it fiillows that 
the character of ^ intentional existence "—as the author ex- 
presses it, borrowing tlie term from the scholastics — ^is to be 
found in all psychic activity ; indeed, is its fundamental 
cliaractcristic, since tlie intellectual states and the desires 
necessarily relate to something. ** Every psydiic phenome- 
non is related to an object ; without the object nothing of 
the kind exists." 

This point established, the author posses to the study of 
coDsciousDcss in general, and oixms a campaign against the 
unconscious. He makes attacks especially upon Hartmann 
and '' his arbitrary a priori speculations." But, in a general 
way, it would be difficult to reconcile tlie ideological method 
of Brentano with the hypothesis of an unconscious activity 
of the soul, for internal perception knows only its own 
domain and never leaves it, and if psychology is rigorously 
confined to the limits of consciousness, we are false to our 
psychology, when we overstep these limits.^ 

The tliird part has a classification of the phenomena of 
consciousness. Brentano makes three classes or funda- 
mental forms of psychic activity : 1st, the representation ; 
2d, the judgment ; 3d, tendency and desire, or, more simply, 

* He explains and diacanes four hypothesea, which, aocordiog to him, 
are capable of bcin^ advanced in favor of anconaciona pavchic adivitv. 
Tliia diacuwion doca not seem to l« above criticiam : bat ii ia long and 
prrtfound, and whatever one*a opinion be, he ahould read it. Sea work 
cite:!, pp. 131-176. 
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lav€ and bate. Tbis division is unexpected enough, but 
tbe author binttdf does not apolqg:ixe for its novelty. Ho 
fpxm at length (duips. VII and VIII) his reasons fur 
BMking an essential distinction between tbe representation 
and tbe judgnient, and for making feeling and will origi- 
aallj one. The remainder of tlie work is to be devoted to 
a detailed study of these throe groups. 

It is imposrible to pass jiirt judgment upon a book of 
which only half has been published. We lia^vt only tried 
to sImiw in what respect BrcntanOi while holding fiist to 
cnpirioal psycfaologyi is sepamted from the group of pliys- 
iokigista. Tlie impression we gather from the study of his 
work isy that although tlie ideological sdiool nuiy show 
flMm delkaacy and aptitude in analysis than the pliysblcgi- 
cal sdiool, and, although they confine themselves more 
dosrly to wliat is strictly psydiologicaly yet thdr roetliod 
leads them into seri<NM mistakes ; arbitrary classification, 
too moch reasoning, and too little &tL 

III. Besides more extended works, there are some recent 
mooogrsphs that sliould be mentioneil in passing, as sliow* 
tog the extending taste for ps}*dioliigical stuily in Gemmny. 

The Vienna aiMtimiist Ktricker, in sliort dinctianions on 
eonsriousness, hingiui;:c, tlie nrprowntatiou of movement, 
and tlie assodatioii of rr|>nnentationjs' Imm maile impfirtant 
contributkins to tlie study of movement and its iiitegml and 
MeaMafy part in the pAvdiic life. We may also mention 
KuaMuaul, wlm, in his Umk dk Sorungem dtr fipratke 
(rceently trmnsbted into FrenchX l>as given us a very inter* 
asting roooograph on the disorders of kinguage. 

A natunlist, G. H. Sdindder, devoted to the theory of 
ovolutKNi and fiuniliar with the doctrines of Darwin and 
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Hflcckeli gives to the public a duipter in oomparativc piy- 
chologXi tracing the development of will from the lower 
forms of life up to mon.^ Feeling, in its most general 
aensCi is the basis of the psychio life. Feeling has its cause 
in tlie organism, that is, in the vital animal processes^ and 
the difibrcnt kinds of feeling arc conditioned upon differ- 
ences in the corporeal oiganization. The problem of the 
origin of feelingi therefore, lias its root in tlie problem of 
animal life. JiL'it as among the infinitely diverse chemical 
combinations found in nature, there is one wliidi gives 
Tim to conditions that produce a living substance capable 
in turn of producing other living substances ; just as, in a 
word, life in only a special case in an infinity of cases : so 
feeling is only one case among innumerable possible combina- 
tions ; and it is not more difficult to conceive of feeling com- 
biuatioas lx)rn of combinations not feeling, tlian of living be- 
ings bom of things not living. Quite recently Schneider 
has studied ])]citsurc and pain from the same cv^olution-point 
of view, and drawn practical moral and social conclusions 
'which arc very optimistic. To him lx)th pleasure ami pain 
have positive value. The whole question is to know their 
function when taken together; and this question is solved 
by the ultimate law of biological evolution, which would 
be imi)0S8ibIe without the predomiuaucc of proccHses by 
which progress is assured. 

We must mention also the experimental researches in 
cerebral localization of ilcyncrt, Fritsch and Hitzig, Exner, 
Muuk, &a The psychological interpretation of these 
experiments, however, is very incomplete and uncertain. 
And it is far from being exclusively German work. 

Outside of the NcUurforscJier, and among the purely 
philosophical schools, the Xeo-kantians, very numerous jtist 
now, have best ser\'cd the interests of the new psychology, 

> Ikr UuerUcU WiUe (1880). Ikr mcnKUUche WiiU (1882). 
20 
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lo geneni, tlieir work has bad a slightly didbrent end, the 
theorjr of knowledge; but the VkHelJahrmehr{fifir wim^t^ 
edbiflMe I^Uomphk, fiwiided in October, 1876, baa 
fcvorad psjrcholngMal research in its adentifio tendency and 
jniy^*^ imporlanl artidea in thia diieotion. 

IL 

While eontenpomy p^rdiolqgy in Eugbind, in spite of 
many indivklual variation^ lias buen pro|icrly called amo* 
eiaiiomm^ for the reason tliat it makes tlie kiw of a»ocia- 
tkio fundamental in tlie nia'banism of mind, tliere is no 
gcneml ooncr]iCioii to serve os in grouiung tlie forrgoiiig 
nB«an'lK» in Gvmiany. As oonocms tlie spirit and mctlicNl, 
eumnion to the authors of whom we luive siioken, tliere is 
only one snlgcct that serves to grmip tlieir work as a con- 
nected whole : it is tlie subject of sense iieroepcion, under" 
standing it in its bnxMlcst sense : its immediate conditions 
and its immodiate consequences. 

Let OS try to sum up iiimIct this principle the leading 
fffaolts of the German pHvciiolugy, neglecting all that does 
not pioperly bekmg to it. 

Hie fint striking puiiit is the stiKly of tlie ftrmenU of 
mmpk ttmmUian. Tlie elements of llic Mmp!e— 4hiii seenn 
a ountradiction. Ikit it u one of tlie rrwanU of the pliVM- 
okigieal pnycliologjr tliat it has shown tliat tlie Mmple in 
mnMcionsneai is roully cnmpleXy a synthesis. It is true 
tliat the experiincnti of i»hrMcists liad long before prcpaitd 
the way for this eonrluMon ; and it would have hem 
reached aoooer if ps)Tho!os;y, eonfined to the "E/ff^ and 
exclusively given to internal observation, had not looked 
npoo tbene researdies as foreign and nopni6tal>le, as causes 
^MtUntiwm which it was bonml to ignore. While |iliysi- 
cisis were very fiir from tlie |ihenoniena of omsdousMM 
and pajrchokgisla were ignoring the natter, phyriologisla 
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were led, by tlieir experiments, to the veiy point at which 
the physiological atid mental meet; and thxm made a study, 
fiometimes all uneou8ciou«ly, of elementary sensation* It is, 
therefore, just to give physiological pflychologj — ^whose prio- 
dpal representatives are in Germany — the credit of having 
inaugurated an order of research in which more recently 
psychologists have borne a good part^ Hclmholtz,* above 
all, deserves signal mention. His studies on physiological 
acoustics, especially the experiments by which he proved 
timt timbre, the quality whidi seems so indefinable, is due 
to complementary notes grouped about the fundamental in 
definite relations, sliowed that the immcdbte physical cause 
of sensation is a complex group of elements, each of whidi, 
in its variations^ causes corresponding variations in the sen- 
sation. 

The lowest state of consciousness, the perception of sound 
and color ; tlic simplest form of sensation, stripped of all 
association, all localization, — ^thcse are still complex. A 
sound has pitch, intensity, timbre, corresponding with the 
number, amplitude, and form of its vibrations. A sen- 
KatioD of color, in the same way, depends upon the velocity 
of ether vibrations and their wave lengths. Setting aside 
all hypothesis as to the transformation of nerve phenomena 
into psychic phenomena, and restricting ourselves to the 
question of fact, it is not possible to consider as simple a 
state of consciousness which varies with its immediate coq- 
ditioQs. If the impression is difTcrent, Uie nerve processes 
(probably molecular movement in the nerves and cells) are 
different, and the sensation is diflTcrent. Physiological ex- 
periment, with the aid of subjective analysis, tends to 
reveal, in the mental world, something analogous to the 

* Herbert Spencer, Principles of Ptyeholagy^ part 2, diap. 1. See 
especiall J the excellent atudjr of M. Taine on the elementa of ■enaalion. 
Tk€ InteUigcnee, part 1, book III, chapa. 1 and 2. 

'Helmholti^ JPk^9iologi9eh$ Theorit der Mmk, part 1, chmpa. 6 and S. 
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atoms of the phjsical world It can be ocrtaiuljr said, 
liowevcr, that pdydiolqgj lias no more to do with these ele- 
ments of elementn, tliao physics and dicniistry with atoms; 
that it is an nltimate qiicKtion which may be rematided to tlio 
sphere of mctaphysic ; that piydiolqgj has only to build 
npon the dements as they appear, as tlie physico-chemical 
acien ccs build ujion matter in its ordinary simplicity and 
with its elementary pit>iicrties. But the researches of pliysio- 
logical psydiology tliniw light into the dark laborotory 
whence consciousness proceeds. For here only two hypo- 
theses are possible : dtlicr we must admit with Lribnits, 
that ** since a hundred thousand nothings can not make 
aomethinf^," the so-called simi>le sensation is made up of 
a sum of elementaiy states whk*h are exduded from con- 
adoumess by reason of thdr focbfe intensity or short 
dnretion; or we must admit that tliis dmple sensation 
results from a synthesis of heterogeneous dements, and 
au^tts to them the same rehition that a combination in 
chemistiy siurtains to the elements of matter. 

Whatever hypothesb we holil, we must admit tliat tlie 
slates of ooosdousnoss known as dmple, and which, fur 
eoasetoitfaesi, are dmple, are in fiict complex. The dona* 
ions of oonsctousnom appealed to so often by psychologists 
of a certain school as to an ultimate umpire, liave therefore 
only a rehitive authority. It is not an infiillible oracle. 
It is a witnea* like any other, often deodved and doodviiig^ 
and never utten the didum of absolute truth. Tliis is 
what the |»hydolngical psjrchology teaclKS us as the result 
of its investigation of a question which is apparently ao 
moilest 

If we pass from the dements of sensation, to sensation 
itsdf, or rather to pemptMNi, as an act of real knowledge^ 
we find that the German psychology has been most fruitAil 
in dealing with toueb, dght, and heariiy. It has treated 
thaai^ after ite own BMlhod, always b ooonactioa with their 
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physical flonditinu, oonsideritig tboe ooodltiotis not M MHct- 
aoria merely, but bs oscnt'ial and nceeawfy data. 

In auditory perception, two priodpol rewlla an to la 
noted ; on^ imiwrtnat fiv psycbology, the i 
feductkm of KiuatitHi to its dements ; tbe other, i 
ant for sBtbetico, an dibrt to give a aaentifio baaSa to thi 
Mfltbetic of aoand.^ 

In the sphere of toodi and sigfa^ the moat oc^nal b- 
Testigation has been made upon the Orfmn, the Acolty «f 
localisition, that is, tbe prooesses by which tactile mi 
visual dots ore located in spao& Two important ekoHM 
enter in this question : loeat tS^M and w¥)9emaiL 

The hypotliosis of local signs is pocoliariy Cnw a 
Although, ta we have seen, it has many furmt^ yet it ii 
always fundamentally tlie Hoinc Somewhat vague, ud 
loaded witli metaphyvio with Lot^ it takes a more defioilt 
form in the later publications of ^V^undt, It still inrolvoi 
however, many obscure points. EriseRtiully, tlie pusitioa ■ 
. tliig ; eadi sensible element of the retina and shin gives la 
sensation " a peculiar coloring," whereby the mind pcrfiim 
its later work of troasforming this qualitative n 
by means of movement, into a reUtion of positioa. 

The role of effective movement, of simple ti 
movement, and the accompanying sensations of innem- 
tion, has been stodicd with the core we would expect fraa 
a school of physiologists. This subject hod never befon 
been treated so extendedly and with so much rTartnfi 

These researches od the localization of tactile and viiml 
perceptions have led Gtermon psychologists to a highs 
queatioD: what is the oripn of the notion of qtaciT' 
This problem, which belongs properiy to the theoiy af 

&M ud krt clupt«r. 
■ T1m7 u« oooctmrf, m wa ban mU, wmj Hmm, valf wUi Ai 
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knowledge, has jet been treated bjr the method of 
kgioal pqrchologj; tbeoriea have been oonstantljr tested hj 



Tbete are two eolations yet in the field. 

NatimMB maintain that the order of tactile and visual 
— MfMio has its ground in the constitution of the oigan- 
ism, thai it is given originally with the oipmism, and is 
conseQuentlv innate. 

Empiricists^ basing all upon the influence of asBociation 
and habit, attribute the fSict of tactile and visual localiia- 
tioo to experience^ both as to development and origin. 

neretofore, the btter theoiy lias constantly gained 
groond upon its rival, but has never resolved all the difli- 
cnlties of the problem. Under one form or aootlicr, the 
same intfiuiiy always arises. Gan scientific processes show 
that the simple and intuitive in consciousness is complex 
and derived ? Tlie problem of sensation becomes here tlie 
problem of the notion of space. By tliis markal analytical 
leodeocy, German psydiology has done much to solve tlie 
problem tliat seems upon its Gmx so easy ; to distinguisli tlie 
hA from its interpretation, the sensation from the inference 
that accompanies it 

The study of abstract concq4s (time, number, etc.) fiilb 
ootside the province of physiological psjchology, and has 
been made incidentally only. It bean^ m gcoerd, how- 
ever, the mark of Kant. 

One of the newest and most daring attempts of Gennan 
psychology is its application of quaniiij/ and fmeamurw^etU 
to states of consciousness. Ilerbait made tlie first eanqr, 
Bjitcmatic, arbitmry, and ambitious in extent. Since his 
tioM the mathematical method has given place to the ex* 
psrimentaL 

Two pobiB only have as yet seemed open to inveitig»» 
tioQS of this kind : 

let. The relation between eenaatioo and 
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duced to formula by Fediner in hu oelcbiated lo^rithue 
lav, which has been bnvely defcDded, but u bnvdy eao- 
teeted; 

2d. The duration of psychio acts — minaleljr itodied 'm 
Uw following cases : 

Impression known, bnt not dctennined as to the tima of 
its apiwamooo ; 

Impresuon known and detcnnined an to tinw ; 

Impression aooompanied by another, like or unliks ia- 
discrimiuolcly ; 

lU^lnr Bcrics of perceptions in wluidi a new pcfoptioB 
is intercoUted ; 

Comparisou between the real duration and ita rqwodwv- 
tion in memory ; 

Time ueccssary for the diScmit kinds of oasocistioD ; 

DumtioD of judgment, dioice; 

Influences and pathological variations. 

There is little to say in n^ard to feeling. It is a que^ 
tion with which physicists and physiologists have less to do. 

Yet hero the iuflucnoc of Herbart predominates : ftcling 
is held to b^ not an elementaiy state, but tlie resultant of 
a rmpneat rdathn between sensations aitd ideas. It ia sol 
a state, but a diange. 

Quite lately, feeling and will have been stodiod from 
an evolution iwiut of view, and connected with the funda- 
mental laws of life. 

In this epitome of results, we have said nothing on the 
sal^ect of method ; that has been saflSdeotly explained. 
And we have touched upon the essential only, that the 
ends proposed by the authors themselves might be dearly 
ooderstood. 
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